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DATA  OF  ELEaWCAL  MANUFAQURING. 

The  CensiLS  Bureau  ha.s  j'ust  is.sued  a  preliminary  report, 
reprinted  elsewhere,  dealinjr  with  the  production  of  elec¬ 
trical  apparatus  and  machinery,  and  repre.senting  the  gen¬ 
eral  results  of  the  thirteenth  census  of  itjtxj,  as  applied  to 
manufacturing  establishments.  I'he  five-year  periods  for 
this  work  do  not  coincide  with  those  for  the  electrical  in¬ 
dustries  consuming  the  apparatus,  as  such  figures  were  last 
taken  in  1907,  and,  according  to  the  law.  will  be  taken 
again  in  1912.  This  absence  of  synchronism  is  to  be  re¬ 
gretted,  for  if  all  the  statistics  of  production  and  consump¬ 
tion  were  taken  together,  we  could  get  a  better  insight  into 
general  conditions  in  the  electrical  industries  as  a  whole, 
as  one  art,  and  could  better  understand  some  features 
which,  as  in  the  present  report,  are  decidedly  puzzling. 

The  gross  results  show  a  marked  gain  in  hj<k)  over 
1904,  at  a  rate  of  about  10  per  cent  per  annum.  In  earlier 
years  the  gain  was  at  a  higher  rate,  even  as  much  at  times 
as  20  per  cent;  but  it  is  obvious  that  such  gains  would  be 
increasingly  difficult  to  maintain  as  the  volume  of  trade  in¬ 
creased  in  magnitude.  The  number  of  establishments  rose 
from  912  to  1255.  but  the  significance  of  this  increase  can¬ 
not  be  determined  until  the  figures  are  published  in  detail, 
when  it  will  probably  be  found  that  the  growth  has  been 
largely  confined  to  smaller  plants  doing  a  local  business. 
The  value  of  the  product  at  the  factories — that  is,  includ¬ 
ing  no  profits — was  $243,967,329,  as  compared  with  $159,- 
551,402,  a  total  increase  of  $84,416,927.  Our  own  estimate 
for  the  year,  published  in  these  pages  at  the  beginning  of 
1910,  Avas  $275,000,000,  but  that  included  some  figures  not 
embraced  here,  such  as  poles  and  cross-arms,  automobiles 
as  such  and  other  items,  so  that  the  guess  was  remarkably 
close.  It  is  when  we  come  to  separate  and  individual 
figures  that  the  data  become  somewhat  difficult  of  com¬ 
prehension.  Perhaps  the  total  and  the  figures  in  the  table 
as  a  whole,  given  on  page  612  of  this  issue,  would  have 
been  larger  if  taken  in  a  year  during  which  the  effects  of 
the  panic  of  1907  were  not  so  distinctly  felt.  It  must  be 
remembered  that  1904-05  was  the  time  when  our  last 
‘‘boom”  was  reaching  its  tremendous  crest,  and  that  elec¬ 
trical  V  lopment  has  barely  yet,  in  all  its  lines,  got  back 
to  the  .  'i,  1. 

Turning  to  the  table,  one  is  immediately  struck  with  the 
small  output  of  dynamos  in  value.  The  gain  in  the  five 
years  was  only  $2,000,000 — from  $11,084,234  to  $13,081,048; 
and  the  increase  in  number  was  barely  700.  The  increase 
in  size  of  generating  machinery  probably  had  an  influence 
on  the  selling  price,  but,  on  the  other  hand,  the  figures 
for  the  single  year  are  most  probably  not  at  all  representa¬ 
tive  of  average  conditions  for  the  five-year  period,  which 
remark  also  doubtless  applies  to  other  entries.  The  great 
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increase  in  the  double-generator  class,  which  rose  from 
$1,740,534  to  $3,154,733,  is  also  puzzling.  It  will  be  noted 
that  the  figures  are  very  satisfactory  in  all  the  motor 
classes,  although  the  number  of  motors  for  automobiles, 
given  as  only  2796,  is  quite  disappointing.  The  revival  of 
the  electric  automobile  had  not,  however,  become  very 
marked  two  years  ago,  and  it  is  quite  likely  that  the  output 
of  1909  will  be  much  more  than  doubled  in  1911.  The 
great  increase  in  storage-battery  output,  from  $2,645,749 
in  1904  to  $4,678,209,  or  nearly  100  per  cent,  clearly  in¬ 
dicates  that  power  plants  continue  to  be  large  purchasers 
of  batteries,  especially  for  emergency  service,  and,  of 
course,  the  return  of  the  electric  automobile  to  its  old 
activity  also  means  a  stimulus  to  the  battery  industry,  as 
does  also  the  extension  of  railroad-car  electric  lighting. 

Another  instance  of  figures  that  are  puzzling  is  found  in 
the  data  given  as  to  telephones.  It  will  be  seen  that  the 
value  of  this  group  of  apparatus  is  given  as  $15,546,852, 
as  compared  with  $15,863,698  in  1904,  an  actual  falling  off, 
though  slight.  It  is  rather  hard  to  accept  this  showing; 
but.  as  in  all  the  other  cases,  the  figures  compiled  are  the 
manufacturers’  own,  and  there  is  no  apparent  reason  why 
they  should  indulge  in  understatement.  On  looking  up  the 
Bell  telephone  report  we  note  an  increase  of  600,000  sta¬ 
tions  that  year.  Some  inferences  are  that  the  prices  were 
much  lower  than  in  earlier  years;  that  the  “Independent” 
activity  has  slackened  appreciably,  though  that  might  be 
denied ;  and  that  the  disparity  is  in  part  due  to  the  figures 
for  the  single  year  not  being  truly  representative  of  the 
concurrent  expansion  of  the  operating  industry.  Perhaps 
the  best  criterion  of  the  industry  is  afforded  by  the  figures 
for  insulated  wires  and  cables,  which  were  $34,520,000  for 
1904  and  $50,338,000  for  1909.  A  most  surprising  decrease 
is  to  be  noted  in  the  number  of  arc  lamps,  and  with  that 
goes  the  entire  disappearance  of  the  item  of  carbons.  As 
tungsten  street  lighting  dates  only  from  about  1909,  an 
explanation  that  occurs  is  that  central  stations  were  hold¬ 
ing  back  awaiting  developments  in  the  street  use  of  tung¬ 
stens.  and  also  in  the  use  of  the  composite  electrode  group 
of  arc  lamps.  As  for  carbons,  the  explanation  seems  to  be 
that  the  industry  has  become  so  concentrated  that  to  give 
the  figures  would  virtually  reveal  the  actual  business  of  one 
large  concern,  and  in  all  such  cases  the  Census  Office 
dumps  the  item  into  “all  other  products.”  It  would  be  in¬ 
teresting,  however,  to  sec  the  actual  figures,  for  the  infor¬ 
mation  they  would  carry. 

Unfortunately,  this  policy  of  concealment  of  data,  when 
it  is  applied  in  another  manner  to  other  products,  utterly 
vitiates  some  of  the  statistics  of  the  report.  Thus,  it  is 
stated  in  the  report  that,  for  the  reason  above  given,  statis¬ 
tics  for  railway  motors  cannot  be  shown  separately,  and  this 
product  is  lumped  with  motors  “for  elevators  and  miscel¬ 
laneous  services,  including  supplies  and  parts.”  The  totals 
under  this  head  show  only  an  increase  from  $10,707,000  in 
1899  to  $11,036,000  in  1909,  thus,  so  far  as  these  figures 
alone  go,  indicating  a  stagnation  in  the  electric  railway  in¬ 
dustry  during  the  intervening  decade.  In  point  of  fact,  the 
number  of  cars  increased  from  58,569  in  1899  to  91,153  in 
1909,  while  the  total  capitalization  of  the  industry  increased 
almost  $3,000,000,000  during  the  same  period.  But  the 
most  glaring  instance  of  this  policy  is  with  respect  to  in¬ 


candescent  lamps.  The  year  1009  may  be  accepted  as  the 
commercial  beginning  in  this  country  of  the  metallic-fila¬ 
ment  lamp  industry,  and  the  figures  for  that  year  would 
have  both  an  industrial  and  a  historical  interest  as  first 
statistics.  We  find,  however,  that  the  statistics  for  this 
type  of  lamp  are  combined  with  those  for  the  graphitized- 
filament  lamp,  thus  completely  concealing  the  output  of  the 
former.  It  is  just  possible  that  the  Census  Office  in  this 
case  was  misled  by  the  trade  designation — metallized  fila¬ 
ment — of  the  graphitized  carbon-filament  lamp.  As  between 
the  policy  of  giving  no  statistics  for  a  product  practically 
controlled  by  one  manufacturer,  such  as  carbons,  and  that 
of  combining  the  figures  for  products  that  have  quite  dif¬ 
ferent  industrial  significances,  the  former  appears  to  be 
much  the  wiser.  Moreover,  we  believe  that  the  Census 
Office  is  more  solicitous  than  the  conditions  of  present 
commercial  competition  demand,  in  concealing  the  actual 
state  of  parts  of  the  electrical  industry  by  the  methods 
above  noted.  The  aggregate  figures  of  the  report  can  be 
accepted  as  meaning  something;  these  are  full  of  encour¬ 
agement  and  indicate  that  the  electrical  manufacturing  in¬ 
dustry  is  still  subject  to  the  powerful  impetus  which  has 
made  electrical  development  in  general  one  of  the  marvels 
of  modern  times. 


APPROXIMATE  CALCULATION  OF  REGULATION. 

Extreme  refinement,  in  calculations  relating  to  the  deter¬ 
mination  of  the  proper  wire  sizes  for  certain  duties  usually 
represents  an  unnecessary  expenditure  of  thought  and  labor, 
in  view  of  the  fact  that  the  final  choice  will  in  any  case 
fall  between  two  different  standard  sizes  of  wire  differing 
appreciably  in  cross-sectional  area,  one  or  the  other  of 
w'hich  must  be  selected  for  commercial  reasons  quite  inde¬ 
pendent  of  the  exact  size  which  theoretical  calculation 
would  show  to  be  most  advantageous.  For  this  reason  sim¬ 
ple  approximate  methods  for  calculating  line  characteristics 
are  preferable  to  the  more  exact  complicated  methods  for 
practical  engineering  service.  Simple  approximate  formulas 
may  readily  be  derived  from  complicated  equations  by  neg¬ 
lecting  certain  terms  of  higher  order,  by  ignoring  certain 
quantities  which  are  small  in  comparison  with  other  quanti¬ 
ties  with  which  they  are  combined,  or  by  substituting  one 
trigonometric  function  for  another  in  cases  where  the  angle 
approaches  certain  limiting  values,  such  as  using  the  sine 
for  the  tangent  of  the  arc  when  the  angle  is  small.  A 
combination  of  algebraic  and  geometric  simplification  in 
connection  with  the  approximate  calculation  of  the  regula¬ 
tion  of  transformers  and  transmission  lines  is  described  by 
Mr.  H.  Bewlay  in  an  article  in  this  issue.  The  author  de¬ 
velops  an  algebraic  method  for  determining  the  ratio  be¬ 
tween  certain  parts  of  a  graphical  diagram  of  the  volt¬ 
ages  involved,  which  method  overcomes  the  well-known  dis¬ 
advantage  of  the  plain  graphical  method  in  representing  to 
a  single  scale  values  that  differ  too  widely  to  permit  of 
accurate  measurement.  The  results  obtained  by  the  method 
are  subject  to  error  in  every  case,  but  the  error  becomes 
of  importance  only  wdien  the  quantities  involved  do  not 
differ  widely  in  magnitude,  in  which  cases  the  purely  graph¬ 
ical  method  can  be  employed  advantageously.  It  would 
seem  that  the  method  described  is  well  adapted  for  applica¬ 
tion  in  connection  with  the  purely  graphical  method,  these 
two  simple  methods  covering  all  cases  liable  to  occur. 
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PRAaiCAL  POLITICS  AND  A  GREAT  PUBLIC  UTILITY. 

An  example  of  the  unfortunate  results  that  may  follow 
the  control  of  public-service  utilities  by  politicians  is 
afforded  by  the  long-drawn-out  controversy  among  the 
trustees  of  the  Sanitary  District  of  Chicago.  The  Sanitary 
District  is  a  municipal  corporation  organized  under  the 
laws  of  the  State  of  Illinois  to  build  and  operate  the  Chica¬ 
go  Drainage  Canal,  primarily  designed  to  afford  an  outlet 
for  the  sewage  of  Chicago  through  the  Desplaines  and 
Illinois  Rivers  into  the  Mississippi  River,  to  preserve  Lake 
Michigan,  which  is  the  source  of  the  domestic  water  sup¬ 
ply  of  Chicago,  from  contamination.  Incidentally,  a  con¬ 
siderable  water-power  has  been  created,  and  electrical  en¬ 
ergy,  generated  at  a  hydroelectric  station  at  Lockport,  Ill., 
is  produced  and  sold,  principally  to  the  city  of  Chicago  and 
other  municipal  bodies,  for  street  lighting  or  other  munici¬ 
pal  purposes.  Electricity  is  also  sold  to  private  consumers, 
mainly  for  industrial  use,  and  thus  the  District  competes 
with  the  privately  owned  electric-service  companies  of 
(  hicago  and  vicinity. 

The  affairs  of  the  District  are  managed  by  a  board  of 
nine  trustees  elected  by  the  people.  One  of  these  serves  as 
|)resident,  but  he  is  not  selected  by  his  fellow-members,  but 
is  elected  directly  to  this  position  by  the  voters,  a  requisite 
being,  of  course,  that  he  must  also  be  elected  a  member  of 
the  board.  On  Dec.  i.  1910.  there  was  a  change  of  admin¬ 
istration  by  which  a  president  was  elected  of  opposite  po¬ 
litical  faith  to  that  of  the  majority  of  the  trustees.  Imme¬ 
diately  a  difficult  situation  was  created,  and  since  then  the 
business  of  the  board  has  been  in  a  sad  tangle.  The  presi¬ 
dent  and  the  majority  of  the  other  trustees  in  the  preceding 
administration  were  of  the  same  political  persuasion,  and 
the  president  was  allowed  to  take  the  predominant  part  in 
the  government  of  the  District  to  which  his  office  would 
seem  to  entitle  him.  But  with  a  president  of  one  party  and 
a  majority  of  the  trustees  of  another  there  was  trouble, 
and  plenty  of  it.  A  struggle  for  control  ensued,  the  minor¬ 
ity,  having  the  president’s  office,  being  strong  enough  to 
block  the  efforts  of  the  other  trustees  to  take  the  direction 
of  affairs.  .Angry  scenes  have  marked  the  sessions,  and  on 
more  than  one  occasion  physical  encounters  have  been  nar¬ 
rowly  averted.  Pay-rolls  have  been  held  up;  employees 
have  been  discharged  by  some  trustees  and  told  to  remain 
by  others;  there  have  been  acrimonious  disputes  delaying 
the  awarding  of  important  contracts;  charges  and  counter¬ 
charges  have  been  bandied  about  with  the  utmost  freedom. 
In  short,  the  administration  of  the  District  has  been  marked 
for  several  months  by  disorder  and  tumult. 

In  its  engineering  aspects  the  Chicago  Drainage  Canal 
is  a  great  work.  The  electrical  plant  is  modern  and  well 
built  and  has  been  operated  efficiently,  or  at  least  was  so 
operated  until  the  deadlock  in  the  governing  body  brought 
about  a  situation  which  must  have  affected  all  departments 
unfavorably.  It  is  particularly  unfortunate  that  this  politi¬ 
cal  squabble  has  arisen,  for  a  contract  was  e.xecuted  in 
October,  1910,  by  which  the  city  of  Chicago  turned  over  to 
the  Sanitary  District  its  whole  street-lighting  equipment, 
comprising  thirteen  stations  and  substations  and  approxi¬ 
mately  12.200  arc  lamps,  with  overhead  and  underground 
lines,  the  District  agreeing  to  manage  and  operate  the  sys¬ 
tem  for  a  period  of  seven  years  and  also  to  install  at  least 


three  additional  substations  and  10,000  additional  450-watt 
arc  lamps.  This  is  a  contract  of  great  moment  to  the 
people  of  Chicago  and  was  apparently  advantageous  to  all 
parties  concerned  when  executed.  The  Drainage  Canal 
was  built  by  the  people’s  money  and  there  would  appear  to 
be  no  better  method  of  applying  the  cheap  electrical  energy 
created  than  to  use  it  for  public  street  lighting,  especially 
as  the  outlying  areas  of  Chicago’s  wide  expanse  are  notori¬ 
ously  poorly  lighted.  It  may  be  that  the  quarrels  of  the 
trustees  have  had  no  very  serious  effect,  so  far,  in  the 
carrying  out  of  this  contract,  for  orders  have  been  placed 
already  for  a  considerable  proportion  of  the  new  material 
needed ;  but  such  intestine  dissension  as  has  been  witnessed 
does  not  make  for  confidence  in  the  administration  of  such 
a  vital  utility  as  the  public  street  lighting  of  a  great  city. 
The  unfortunate  condition  of  affairs  in  the  Sanitary  Dis¬ 
trict  furnishes  a  recent  and  conspicuous  demonstration  of 
the  truth  that  politics  has  no  place  in  the  administration 
of  public  utilities. 


RESISTANCE-TEMPERATURE  CHARACTERISTICS  OF  THE  NERNST  GLOWER. 

It  is  a  noteworthy  fact  that  the  terms  “conductor”  and 
“insulator,”  although  so  applied  as  to  have  definite  signifi¬ 
cance  under  ordinary  practical  conditions,  are  relative  only 
in  that  what  may  be  termed  an  insulator  under  certain 
conditions  becomes  a  conductor  under  certain  other  condi¬ 
tions.  For  example,  the  various  metals  which  are  desig¬ 
nated  as  conductors  at  normal  temperature  become  excel¬ 
lent  and  almost  perfect  insulators  as  the  temperature  is  de¬ 
creased  toward  absolute  zero.  On  the  other  hand,  the  so- 
called  insulating  materials  become  excellent  conductors  as 
the  temperature  is  increased  indefinitely.  It  is  upon  the 
latter  fact  that  the  operation  of  the  Nernst  lamp  glower 
depends,  the  glower  being  made  from  material  which  is  a 
good  "insulator”  when  cold.  By  preheating  the  glower  is 
converted  into  a  fair  “conductor,"  which  permits  current 
to  be  produced  to  assist  in  heating  the  glower  until  it 
reaches  the  temperature  of  incandescence,  which  tempera¬ 
ture  is  then  maintained  by  means  of  a  series  resistor  which 
acts  to  limit  the  current  in  the  glower.  .\  study  of  the  re¬ 
sistance  changes  in  a  Nernst  lamp  glower  as  the  tempera¬ 
ture  was  increased  from  400  deg.  C.  to  1350  deg.  C.  is  re¬ 
corded  in  an  article  by  Mr.  Albert  A.  Somerville  in  this 
issue.  .At  400  deg.  C.  the  resistance  of  the  glower  tested  had 
the  enormous  value  of  8x  10*  ohms;  it  decreased  to  29  x  10* 
ohms  at  800  deg.,  to  3.7  x  10*  at  1200  deg.  and  to  2.45  x  10’  at 
1350  deg.  The  figures  show  a  conductivity  about  forty  times 
as  large  at  600  deg.  as  at  400  deg.,  7.0  times  as  large  at 
800  deg.  as  at  600  deg.,  3.1  times  as  large  at  1000  deg.  as  at 
800  deg.,  2.5  times  as  large  at  1200  deg.  as  at  1000  deg.,  and 
about  1.6  times  as  large  at  1400  deg.  as  at  1200  deg. 

.At  the  highest  temperature  which  was  reached  during 
the  tests  the  conductivity  was  found  to  be  only  one-fourth 
as  large  as  under  normal  operating  conditions,  and  hence 
it  would  seem  that  the  tests  were  conducted  at  tempera¬ 
tures  possibly  800  deg.  below  the  operating  value.  It  is 
to  be  hoped  that  the  tests  will  be  extended  through  the 
higher  temperature  range  and  to  include  a  study  of  the 
luminosity  of  the  glower  at  the  different  temperatures,  in 
view  of  the  departure  of  the  glower  from  the  theoretical 
black-bodv  radiation. 
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Convention  of  Pennsylvania  Electrical  Association. 

By  Telegraph. 

With  a  rejjistered  attendance  of  235  the  fourth  annual 
convention  of  the  I’ennsylvania  Electrical  .\s.sociation  was 
<t|K“ned  at  Exposition  Lark,  l*a.,  Sept.  5.  under  clouded 
skies.  The  reception  at  the  dancing  pavilion  on  Tuesday 
night  to  President  and  .Mrs.  .\.  R.  (iranger  was  somewhat 
marred  by  a  terrific  downpour  of  rain,  hut  otherwi.se  the 
affair  was  agreeably  cordial  and  thoroughly  enjoyable. 
The  convention  bead(|uarters  are  at  Hotel  Conneaut.  front- 
ifig  on  Conneaut  Lake,  with  an  overflow  in  the  Hotel 
\  irginia.  which  is  under  the  same  management.  E.xposi- 
tion  Park  it.self  is  a  noted  summer  resort  within  easy  reach 
of  Pittsburgh  and  b'rie.  It  pos.sesses  numerons  natural 
advantages  besides  the  charming  lake  on  which  it  is  situ¬ 
ated  and  abounds  with  almost  every  form  of  outdoor  amuse¬ 
ment.  both  on  land  and  water,  including  a  baseball  park, 
race  track,  large  amphitheater,  picnic  grounds  and  the  usual 
side  .shows  found  in  seaside  and  summer  resorts. 

I'he  first  general  session  was  opened  a  half  hour  after  the 
scheduled  time.  In  his  address  President  .\.  R.  (iranger, 
of  Chester,  Pa.,  called  attention  to  the  remarkable  growth 
of  the  association  during  the  past  year,  the  membership 
reaching  954  as  against  492  last  year,  a  gain  of  about  100 
per  cent. 

Owing,  he  said,  to  the  large  number  of  geographical  sec¬ 
tions  of  the  National  Ivlectric  Light  .Association  the 
executive  committee  of  the  national  body  has  decided  that 
it  will  be  impracticable  hereafter  for  the  presidents  and 
chairmen  of  such  sections  to  be  ex-officio  members  of  that 
c<Mnmittee.  'I'he  geographic  sections  combined  will,  how¬ 
ever,  have  two  votes  in  the  national  committee  as  provided 
in  a  recent  amendment  to  the  constitution.  During  the 
past  session  of  the  State  Legislature  the  executive  com¬ 
mittee  held  several  meetings  regarding  bills  introduced  in 
the  Senate  and  House  of  Representatives  and  action  was 
taken  whereby  discriminatory  and  nnjust  legislation  was 
defeated.  President  ('iranger  urged  that  in  matters  of  this 
kind  a  greater  co-operative  spirit  be  .shown  than  in  the  past, 
as  it  is  not  always  possible  for  the  executive  committee  to 
bring  about  a  desireil  resnlt  unless  aided  by  tbe  entire  asso¬ 
ciation  membership.  In  view  of  the  very  rapid  growth  of 
the  national  body  it  was  felt  th:it  in  a  very  short  time  the 
state  and  geographic  sections  will  take  up  a  large  ])art 
of  the  work  now  carried  on  by  the  jiarent  body.  I'lierefore 
the  president  said  it  behooved  the  state  associations  to 
continue  to  broaden  their  usefulness  so  that  when  they  are 
ctilled  upon  partially  to  fill  the  place  of  the  national  body 
thev  will  be  in  a  position  to  do  so.  Ife  expresse<l  the  hope 
that  in  this  movement  the  Pennsylvania  bdectrical  .Asso¬ 
ciation  would  blaze  tbe  way. 

I'he  reports  of  the  standing  committees  were  then  pre- 
.sented.  .According  to  the  membership  committee  there  are 
at  present  eighty-five  active.  842  class  P>  (members  con¬ 
nected  with  central  stations)  and  twenty-six  as.sociate  mem¬ 
bers.  .A  new  set  of  by-laws  was  adopted  because  of  the 
changes  incident  to  affiliation  with  the  National  IMectric 
Light  .Association.  .All  that  could  be  desired  in  the  way  of 
entertainment  for  the  ladies  and  others  present,  in  addition 
to  the  members  of  tbe  assiiciation.  has  been  jirovided  by 
the  entertainment  committee. 

The  first  paper  of  the  session  was  the  repetrt  of  the  lamp 
committee,  read  by  Mr.  H.  M.  Simkins,  of  Philadelphia,  in 
the  absence  of  the  chairman,  Mr.  .A.  J.  .Spillman,  who  is 
seriou.sly  ill.  The  committee  points  out  that  the  tendency 
of  the  lighting  companies  during  the  past  year  has  been  to 
replace  carbon  with  graphitized-filament  lamps  and  tung¬ 
sten  lamps,  a  charge  being  made  for  the  latter  dejiending 
on  the  policy  of  the  different  companies.  I'he  substitutions 
of  the  graphitized-filament  lamp  for  the  old  carbon-filament 
lamp  the  committee  considered  to  be  a  very  logical  move, 
giving  the  consumer  20  per  cent  additional  illumination  for 


the  same  energy  consumption.  Experience  has  shown  that 
where  lighting  companies  have  encouraged  and  at  the  same 
time  controlled  the  general  use  of  the  tungsten  lamp  a 
marked  improvement  in  new  business,  extension  of  old  busi¬ 
ness  and  relations  with  the  consumers  has  resulted.  The 
committee  cited  the  improvements  made  in  the  manu¬ 
facture  of  the  tungsten  lamp  and  stated  that  the  wire-drawn 
tungsten  filament  is  several  times  stronger  than  the  pressed 
tungsten-filament  lamp.  I'or  residence  work  25-watt  and 
40-watt  sizes  are  the  most  popular,  being  more  particu¬ 
larly  suited  to  replace  carbon  lamps,  while  the  150-watt 
and  250-watt  lamps  make  .satisfactory  substitutes  for  arc 
lamps  and  offer  a  means  of  competing  with  the  .so-called 
gas  arc.  The  watt  rating  with  three  voltages  was  e.xplained 
and  it  was  pointed  out  by  the  committee  that  under  general 
conditions  it  is  most  desirable  from  the  consumers’  as  well 
as  from  the  lighting  companies’  viewpoint  to  operate  the 
lamp  at  the  highest  rating.  Embodied  in  the  report  is  a 
list  giving  the  substance  of  the  replies  of  member  com¬ 
panies  to  eleven  question  submitted  to  them  with  reference 
to  the  tungsten  lanqis.  Commercial  jiractice  has  been  great¬ 
ly  modified  since  the  introduction  of  the  high-efficiency 
lamp,  and  with  the  possibility  of  these  lamps  being  made 
more  eflicient  in  the  future  it  is  necessary,  in  the  opinion 
of  the  lamp  committee,  for  central-station  companies  t<j 
adopt  iiolicies,  programs  and  methods  which  will  not  only 
take  care  of  the  lamp  situation  at  jiresent.  but  will  provide 
for  any  increase  in  efficiencies  in  years  to  come. 

In  the  di.scussion  Mr.  H.  Harris,  of  W'ilmerding,  a.sked 
the  committee  if  its  recommendation  was  in  favor  of  the 
wire-drawn  tungsten  lamp  as  against  the  pressed-filament 
tungsten  lamp  and  if  the  former  is  giving  better  results  as 
regards  stability.  Mr.  E.  1'.  .Mc(.'abe,  of  I'itusville.  ex- 
pressed  his  disappointment  with  the  drawn-tung.sten-fila- 
ment  lanqis.  He  said  from  the  glowing  descriptions  given 
by  the  manufacturers  he  was  led  to  expect  excellent  results, 
whereas,  as  a  matter  of  fact,  the  lamp  is  no  better  than  the 
old  iiressed-tungsten-filament  lamp ;  although  it  is  stronger 
when  new,  it  depreciated  rapidly  after  being  used  and  the 
fluttering  was  just  as  noticeable.  In  his  estimation  there 
is  still  room  for  vast  improvement.  Mr.  H.  N.  .Mueller,  of 
Pittsburgh,  said  that  the  flutter  of  the  lamps  is  due  to 
mechanical  and  chemical  reasons;  in  his  opinion,  the  tung¬ 
sten  drawn-wire  filament  is  mechanically  stronger  than  the 
pressed-tungsten  filament.  The  blackening  of  the  bulb,  he 
said,  is  doubtless  due  to  some  chemical  in  the  filament  or 
binder.  'I'he  only  improvement  made,  in  his  estimation,  has 
been  the  mechanical  strengthening  of  the  filament.  Mr. 
A  an  Dusen  Rickert.  of  I’ottsville.  told  of  difficulties  and  ex¬ 
cessive  breakage  of  tungsten  sign  lamps  operated  on  a 
flasher,  the  lamps  apparently  all  breaking  at  the  same  point. 
Hy  shortening  the  interval  between  flashes  from  (yo  per 
cent  to  85  per  cent  the  trouble  was  greatly  reduced.  Mr. 
E.  L.  h'ranklin,  of  Easton,  asked  about  the  cost  of  the 
change  from  free  carbon  to  free  graphitized-filament  lanqis. 
Mr.  Mueller  suggested  that  where  excessive  breakage  oc¬ 
curred  with  low-voltage  sign  lamps  enough  energy  should 
be  supjdied  to  keep  the  filament  .soft  and  hot  at  all  times 
without  actually  lighting  the  lamps:  he  said  that  electric 
railways  do  this  to  advantage.  Mr.  I'l.  !•'.  McCabe,  of 
I'itusville.  a.sked  whether  the  saving  in  the  use  of  the  low- 
voltage  tungsten  lamp  with  transformers  was  sufficient  to 
justify  the  expense  and  complication.  Mr.  H.  N.  Mueller, 
of  Pittsburgh,  said  the  series  operation  of  low-voltage 
tungsten  lamps  could  not  be  compared  with  the  multiple 
operation  in  connection  with  a  transformer,  especially 
where  the  latter  is  provided  with  taps;  if  the  voltage  he 
lowered  from  5  per  cent  to  10  jier  cent  the  effect  on  the 
brilliancy  is  not  noticeable  and  the  life  of  the  lamps  is 
considerably  prolonged.  Speaking  for  the  lamp  manufac¬ 
turers  Mr.  Mason  said  that  the  mechanical  strength  of  the 
drawn-tungsten  filament  is  five  times  greater  than  that  of 
the  pressed-tungsten  filament.  .After  being  too  hours  in 
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service,  however,  the  filament  crystallizes,  hut  not  so  much 
as  the  pressed-tungsten  filament.  The  strength  then  is 
from  two  to  three  times  as  great  as  that  of  the  latter  fila¬ 
ment,  but  the  characteristics  are  about  the  same  in  both. 

It  is  impossible  at  present,  he  said,  to  make  either  the 
drawn-filament  or  a  pressed-filament  tungsten  as  uniform 
as  the  old  carbon  filament.  -Mr.  K.  li.  Greene,  of  -Altoona, 
related  his  experiences  with  the  tungsten  lamj)  on  circuits 
controlled  by  a  flickering  indicator.  By  substituting  tung¬ 
sten  lamps  rated  8  volts  higher  than  that  of  the  circuit  on 
which  they  are  burned  excellent  life  is  obtained.  I’re- 
viously  his  e.xperience  was  identical  with  that  cited  by  -Mr. 
VanDuseu  Rickert  at  I’ottstown,  the  flickering  device  act¬ 
ing  similarly  to  the  dasher  in  the  case  mentioned.  Mr. 
J.  1”'.  I’yle,  of  W  est  Chester,  also  experienced  blackening 
trouble  when  he  used  tungsten  lamps  at  the  highest  rated 
voltages.  His  company  now  employs  uo-volt  lamps  on 
ii6-ii8-vult  circuits  with  good  results:  one  130-watt  tung¬ 
sten  lamp  used  on  a  circuit  3  volts  lower  than  that  for 
which  the  lamp  was  rated  burned  over  4(km)  hours  and  is 
still  in  service,  although  slightly  blackened. 

riie  next  paper  was  the  report  of  the  steam-heating  com¬ 
mittee  read  by  the  chairman,  Mr.  M.  J.  I'ogarty.  of  Krie, 
a  paper  on  central-station  heating  by  Mr.  !•-.  J.  Kiefer,  of 
l•'aston,  forming  part  of  the  report.  The  committee  found 
it  difficult  to  procure  data  from  heating  companies  and 
that  it  is  impracticable  to  give  a  full  detailed  statement  of 
the  many  items  involved  in  steam  heating.  A  uniform  rate 
is  also  out  of  the  ([uestion.  The  prevailing  rate  charged 
l)y  100  companies  in  various  states  averages  43  cents  per 
looo  lb.  of  condensation.  Many  plants  have  added  exhaust 
steam  turbines  and  others  have  added  ice-making  appli¬ 
ances  to  their  e(|uipment.  I'hc  latter  seems  to  have  a 
tremendous  advantage  over  the  ordinary  ice  plant  or  over 
the  natural  ice  harvester,  as  pure  ice  can  be  made  by  using 
steam  at  from  2  lb,  to  3  lb.  pressure,  thus  utilizing  exhaust 
steam  twelve  months  in  the  year  if  necessary.  The  paper 
was  discus.sed  by  Messrs.  L.  H.  Conklin,  W  arren  IC  F. 
AlcCabe.  Titusville;  J.  IC  Fyle,  West  Chester;  W’.  J.  Kline, 
I.ockport,  X.  Y. ;  F.  M.  Noecker.  Renovo:  ]•'.  H.  Davis, 
Williamsport;  Duncan  Campbell,  Scranton,  and  R.  S.  Orr, 
Pittsburgh. 

h'ollowing  the  presentation  and  discussion  of  the  report 
of  the  steam-heating  committee  the  report  of  the  committee 
on  overhead  line  construction  was  presented  in  abstract, 
the  actual  reading  of  the  report  and  its  discussion  being 
reserved  for  'I'hur.sday’s  session.  In  presenting  the  ab¬ 
stract  the  chairman  of  the  committee,  Mr.  I'.  M.  Xoecker, 
of  Renovo,  said  that  the  committee  made  sy)ecial  efforts 
to  get  members  of  the  association  to  consider  carefully 
the  questions  raised.  The  report  recommends  important 
changes  in  all  the  sections  of  the  X.  E.  L.  -\.  report,  but 
the  real  bone  of  contention  is  Section  4  of  the  latter.  Xew 
ideas  have  been  followed  up  and  put  into  practice  on  the 
subject  of  cross-arms,  wooden  pins  and  metal  insulator 
supports,  as  well  as  on  the  methods  of  secondary  distribu¬ 
tion  in  general.  The  subject  of  vertical  runs  on  poles 
jointly  u.sed  was  only  briefly  touched  on  in  the  report,  but 
will  be  elaborated  in  the  discussion.  The  reference  to  the 
specification  for  weatherproof  wire  needs  to  be  supple¬ 
mented  by  the  views  received  by  correspondence  with  manu¬ 
facturers.  The  purpose  of  the  committee  was  to  criticise  the 
national  report  and  the  committee  feels  that  anyone  reading 
its  report  will  admit  that  it  has  done  its  duty.  It  has  not 
criticised,  however,  for  the  sake  of  criticising,  but  rather 
for  the  sake  of  securing  the  greatest  good  for  the  greatest 
number.  The  report  is  distinctly  a  committee  report  and 
not  a  chairman’s  report.  It  is  supplemented  by  a  paper 
on  the  preservative  treatment  of  poles  and  cross-arms  by 
Prof.  J.  P.  Jackson,  of  Pennsylvania  State  College,  and 
another  containing  additional  information  on  sags  and 
spans  by  Mr.  W^  L.  Robertson,  of  Philadelphia. 

During  the  morning  the  ladies  formed  card  parties  and 


the  afternoon  was  given  over  to  track  sports,  including  a 
tug-of-war,  baseball  game  and  hor.se  racing.  -\t  night  the 
entire  convention  attended  a  theatrical  performance  in  the 
hall  in  which  the  sessions  of  the  association  were  held. 
President  Gilchrist  was  expected  to  address  the  convention 
on  Thur.sday  morning,  coming  direct  from  the  meeting  of 
the  incandescent  lamp  manufacturers  at  .Association  Island. 
Xew  York,  for  that  purpose. 


Census  Report  on  Electrical  Machinery  and  Apparatus. 

.\  preliminary  statement  sltowing  the  general  results  of 
the  thirteenth  census  of  establishments  engaged  in  1(>ch)  in 
the  manufacture  of  electrical  machinery  and  apparatus  has 
been  issued  by  the  L'nited  States  Census  office.  It  presents 
a  comparative  summary  of  the  statistics  of  the  industry  for 
the  censuses  of  i(>09.  1904  and  i8<)<;.  and  shows  the  number 
and  value  of  the  different  kinds  of  electrical  equipment 
manufactured  during  each  census  year.  The  report  was 
prepared  under  the  direction  of  -Mr.  W’illiam  M.  Steuart. 
chief  statistician  for  manufactures. 

riie  reports  were  taken  for  the  calendar  year  ended 
Dec.  31.  iqo*;.  wherever  the  sy.stem  of  bookkeeping  per¬ 
mitted  figures  for  that  period  to  be  secured,  but  in  some 
in.stances  where  the  business  year  of  an  establishment  dif¬ 
fered  from  the  calendar  year  they  relate  to  the  business 
year  falling  mo.st  largely  within  iqot;. 

'I'he  value  of  the  machinery  and  apparatus  manufactureil 
for  use  in  the  generation  and  utilization  of  electricity  in¬ 
creased  from  $103,832,000  in  i8()<;  to  $139,331,000  in  1904. 
and  $243,967,000  in  1909,  or  130  per  cent  during  the  decade. 
Large  quantities  of  supplies  used  for  electrical  purposes 
are  manufactured  in  foundry  and  machine  shops  and  other 
establishments  not  identified  with  the  electrical  industries, 
rhese  parts  are  assembled  by  dealers  and  others  not  cov¬ 
ered  by  the  census,  and  it  is  impossible  to  obtain  accurate 
information  in  regard  to  them.  Therefore,  the  totals  given 
above  are  less  than  the  true  total  value  of  all  of  the  ma¬ 
chinery  of  this  character  manufactured  annually  in  the 
L’nited  States. 

The  value  of  products  represents  their  selling  value  or 
l)rice  at  the  plants  as  actually  turned  out  by  the  factories 
during  the  census  year,  and  does  not  necessarily  have  any 
relation  to  the  amount  of  sales  for  that  year. 

DYN’.\MOS. 

The  number  of  dynamos  manufactured  annually  in- 
crea.sed  from  10,327  in  i88c>  to  13.080  in  1904,  and  16,791 
in  1909.  an  increase  of  39  i)er  cent  for  the  decade.  The 
value  of  the  dynamos  for  each  year  was  $10,473,000,  $11,- 
084,000  and  $13,081,000  respectively.  As  a  rule,  much 
larger  and  more  powerful  dynamos  were  manufactured  in 
1909  than  for  the  prior  years,  so  that  while  the  average 
value  of  machines  manufactured  was  greater  in  1909  they 
represented  a  lower  cost  for  corresponding  capacity.  The 
average  capacity  per  machine  increased  from  33  kw  in  i8i)t) 
to  66  kw  in  1904  and  84  kw  in  i90<y  The  value  of  the 
dynamotors,  motor-generators,  boosters,  rotary  converters 
and  double-current  generators  manufactured  increased 
from  $380,000  in  i8(>9  to  $3,133,000  in  1909.  nr  730  per 
cent. 

TR.VNSFOkMERS  AND  SWITC II HOARDS. 

The  value  of  transformers  ^.manufactured  increased  from 
$2,963,000  in  1899  to  $4,469,000  in  1904,  or  31  per  cent,  and 
to  $8,801,000  in  1909,  or  197  per  cent.  The  value  of 
switchboards,  panelboards  and  cut-out  cabinets  for  lighting 
and  motors  increa.sed  from  $1,847,000  in  1899  to  $3,766,000 
in  1904,  or  104  per  cent,  and  to  $3,972,000  in  u>09,  or  223 
per  cent. 

MOTORS. 

The  total  value  of  motors  of  all  kinds,  including  supplies 
and  parts,  manufactured  increased  from  $19,505,000  in 
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1899  to  $22,371,000  in  1904,  and  $32,087,000  in-  1909,  or  64 
per  cent  for  the  decade. 

riie  number  of  power  motors  manufactured  annually 
increased  from  35,^4,  valued  at  $7,551,000,  in  1899,  to 
79,877,  valued  at  $13,121,000,  in  1904,  and  to  244,123,  valued 
at  $18,306,000  in  1909,  there  being  an  increase  of  586  per 
cent  in  number  and  142  per  cent  in  value  for  the  decade. 
.Many  powerful  motors  were  manufactured,  but  the  num¬ 
ber  of  small  motors  has  increased  so  rapidly  that  the  aver¬ 
age  capacity  per  machine  has  declined,  the  average  horse¬ 
power  per  motor  for  the  three  census  years  being  14.5,  8.5 
and  6.7  respectively. 

In  1899  there  was  great  activity  in  the  manufacture  of 
motors  for  automobiles,  but  the  increase  in  this  branch  of 
industry  has  not  kept  pace  with  that  for  other  classes  of 
electrical  equipment.  The  number  manufactured  decreased 
from  3017  in  1899  to  1819  in  1904.  with  an  increase  to 
2796  in  1909.  On  the  other  hand,  the  capacity  of  motors 
reported  increased  4251  hp,  or  52  per  cent,  during  the  dec¬ 
ade,  and  the  value  of  these  motors  has  decreased  from 
$192,000  in  1899  to  $153,000  in  1904,  but  increased  to 
$294,000  in  1909. 

'I'he  mnnher  of  small  nnjtors  for  the  operation  of  fans 
has  increased  very  rapidly.  I'here  were  97,577  such  motors 
reported  in  i8(>9.  In  1904  there  were  102,535 

13,  an  increase  of  104  per  cent  for  the  decade.  The 
value  of  these  motors  increased  from  $1,055,000  in  1899 
to  $2,451,000  in  1909,  or  132  per  cent. 

The  report  states  that  the  statistics  for  motors  for  elec¬ 
tric-railway  cars  cannot  be  shown  separately  without  dis¬ 
closing  the  products  of  individual  establishments,  but  there 
was  a  considerable  increase  in  the  manufacture  of  such 
motors  as  compared  with  the  production  of  1904.  which 
was  12,298,  of  713,181  hp,  valued  at  $4,950,000.  Consider¬ 
ing  the  group  of  motors  for  cars,  elevators  and  similar  pur¬ 
poses  the  combined  number  decreased  from  23,582  in  1899 
to  22.112  in  1904.  and  increased  to  58,698  in  1909.  The 
value  of  these  motors  was  $10,707,000  in  1899,  $7,929,000 
in  1904  and  $11,036,000  in  1901),  there  being  an  increase  of 
149  per  cent  in  number  and  3  per  cent  in  value  during  the 
decade,  the  decrease  shown  for  the  group  in  1904  being 
entirely  due  to  the  decrease  in  the  manufacture  of  raihvay 
motors  at  that  census. 

STORAGE  A\D  PRIMARY  HATTERIES. 

The  value  of  the  storage  and  primary  batteries  manu¬ 
factured  increased  from  $3,679,000  in  1899  to  $4,244,000  in 
1904  and  $10,612,000  in  1909,  or  188  per  cent  during  the 
decade.  Both  storage  and  primary  batteries  consist  of 
various  elements  which  are  not  always  combined  and  sold 
together  as  a  unit  by  the  same  manufacturers,  and  yet  it 
is  not  until  these  are  brought  together  that  a  complete  cell 
is  constituted.  Many  of  the  parts  and  supplies  used  are 
manufactured  outside  of  the  electrical  field,  and  therefore 
the  statistics  shown  in  this  report  do  not  convey  a  correct 
idea  of  the  importance  attached  to  this  branch  of  the 
industry. 

ARC  AM)  INCANDESCENT  LAMPS. 

rile  number  of  arc  lamps  manufactured  increased  from 
158,187  in  i8<)<)  to  195.157  in  1904.  and  decreased  to  123,- 
543  in  1909.  The  decrease  is  accounted  for  by  the  fact 
that  other  varieties  of  lamps  are  now  used  for  street  light 
and  for  other  purposes  for  which  arc  lamps  were  formerly 
used  almost  e.xclusively.  The  value  of  these  lamps  de¬ 
creased  slightly  in  1904  ($1,574,000')  as  compared  with  1899 
($1,828,01x1),  but  owing  to  the  introduction  of  more  costly 
types  of  these  lamps,  such  as  flaming  arcs,  increased  to 
$1,707,000  in  i()09. 

The  group  of  incandescent  lamps  includes  carbon-fila¬ 
ment,  gem,  tantalum,  tungsten,  glower-vacuum,  vapor  and 
.similar  lamps  used  for  lighting,  advertising  and  decora¬ 
tive  purposes.  Some  of  these  varieties  were  not  manufac¬ 


tured  in  1899  or  1904.  A  large  number  of  decorative  and 
miniature  lamps.  X-ray  bulbs,  vacuum  tubes,  etc.,  are  now 
manufactured,  but  the  varieties  are  so  numerous  that  it  is 
impossible  to  obtain  accurate  statistics  of  the  number.  The 
total  value  of  the  group  increased  from  $3,515,000  in  1899 
to  $6,953,000  in  1904  and  $15,715,000  in  1909.  The  value  of 
the  carbon-filament  lamps  increased  rapidly  from  1899  to 

TABLE  1. — ELECTRICAL  MACHINERY,  APPARATUS  AND  SUPPLIES. 


Number  of  estat)Iishments .  1,255  9121  581 

Total  value  of  products . $2 4.5 , 96 7  , 000  8159,551, 000  if  1 05 , 83 2  , 000 

Dynamos: 

Number .  16,791  15,080:  10,527 

Total  kilowatts .  1,405,951  996,182  578,124 

Value .  $13,081,000  81 1  ,084 ,000 ;  SIO,  473  ,(K)0 


Dynamotors,  motor  -  generators. 
VxKJsters.  rotary  converters  and 

double-current  generators . 

Transformers  for  light  and  power 
SwitchlK)ards,  panel  boards,  cut¬ 
out  cabinets  for  light  and  power. 

Motors: 

For  power - 

Number . 

Horse-i)ower . 


3,  155, (K)0 

8,801 ,000l 


244,123  1 
1 ,623,677  I 


1,740,000 

4,469,0(K) 


79,877  I 
678,910 


Value .  818,306,0001  813,121,000 


For  automobiles — 

Number . 

Horsepower 
Value . 


For  fans — 

Numl)cr . 

Horse-power . ! 

\'alue . I 

For  railways,  elevators,  and  mis  ' 
cellaneous  services,  including; 
supplies  and  jiarts — •  | 

Number . . 

Horse-ixjwer . j 


2,796 
12,471  I 
8294,0001 


1 ,819; 
19,907 ' 
8153, OOOl 


380,000 

,963,000 


35,604 
515, 705 
,551,000 


3,017 

8.220 

8192,000 


Value .  .  811,036,000] 

Storage  batteries,  including  parts 
and  supplies: 

Weight  of  plates  in  jKJunds .  23,1  19,331 

Value .  84,678,000 

Primary  batteries  including  parts 
and  suv)plies: 

Number .  34,333,531 

Value .  85,934,000 

Arc  lamps: 

Numl)cr .  123,543 

Value  . I  81,707,000 

Searchlights,  projectors,  and  focus¬ 
ing  lamlis .  936,000 

Incandescent  lamt)s: 

Carlxrn-tilament,  gem,  tantalum. 

tungsten  lamps .  13,839,000 

Decorative  and  miniature 
lamps.  X-ray  bulbs,  vacui^m 
tulres,  etc.  (also  includes  glow  j 

er  lamps  and  parts,  and  vacu-  | 

um  and  vapor  lamps) .  1 ,876,(M)Oj 


102,535,  79,577 

30,796:  12,766 

81,168,(K)0  SI,055,(K)0 


22,112  23,583 

763,399.  684,791 

87,929,000'  810,707,000 


16,113,0731 

82,646,000,  82,560,000 


6,623,1621  2,654,765 

S1,598,OOo!  81,119,000 


195,157  158,187 

81,574,000  $1,828,000 


Sockets,  receptacles,  liases,  etc.  .  .  . 
Elec  trie- lighting  fixtures  of  all  kinds 

Telegraph  apparatus . 

Telephone  apparatus . 

Insulated  wires  and  cables . 

Electric  conduits  .  . 

Annunciatt  rs  —  Domestic,  hotel, 

and  office . . 

Electric  clocks  and  time  mechanism 

Fuses  . 

Lightning  arresters . 

Rheostats  and  resistances.  . 

Heating,  cooking  and  welding  ap¬ 
paratus . 

Electric  flatirons..  . 

Electric  measuring  instruments  .  , 
Electrical  therapeutic  apiiaratus. 

Magneto-ignition  apparatus,  spark- 

coils,  etc . . 

Electric  switches,  signals  and  at¬ 
tachments . . 

Circuit  fittings  of  all  kinds . 

.All  other  products . 

Amount  received  from  custom 
work  and  retiairing . 


4,522,0001 
6,128,000 
1 ,957,000 
15,547,000 
50,338,000 

5,098,000 

236,000 
352,000 
1 ,002,000 
940,000 


1,003,0001 
951,000 
7, 800, 000 1 
1,116,000| 


6,080,0001 


2,011,000 

3,295,000 

1,111,000 


594,000 

3,751,000 

1,642,000 


15,864,0001  10,512,000 

34,520,000!  21,292,000 


1 86 , 000 
374,000, 

868,(K)0i  \ 

587,0(K)I  J 

I 

933,000 

396,000  I 

5,005  000 
1 ,037,000 


225,000 

132,000 


1,187,000 


1,842,000 


5,384.000  1,451,000  1,130,000 

l,081,000l  3,525,000 

34.(X)O,0OOj  26,179,000'  15,384,000 

5.691,000!  2,799,OOoi  2,064,000 


iyo4,  but  tliere  was  a  slight  decrease  in  1909,  the  value  for 
the  respective  years  being  $3,442,000,  $6,308,000  and  $6,157,- 
000.  The  report  states  that  the  manufacture  of  gem,  tan¬ 
talum,  tungsten  and  other  metal-filament  lamps  was  re¬ 
ported  separately  for  the  first  time  at  the  census  of  1909, 


September  9,  1911. 


ELECTRICAL  WORLD. 


613 


when  they  were  valued  at  $7,682,000.  Some  of  these  new 
varieties  of  lamps  were  not  reported  separately  at  prior 
censuses,  and  it  is  possible,  the  report  says,  that  they  were 
included  with  the  carbon-filament  lamps,  thus  accounting  in 
part  for  the  apparent  decrease  in  that  variety  of  lamp.  Ad¬ 
vertising.  decorative  and  all  other  lamps,  including  in  1909 
glower  lamps,  vacuum  and  vapor  lamps  not  separately  re¬ 
ported  in  1904,  have  increased  in  value  from  $645,000  in 
1904  to  $1,876,000  in  1909. 

The  total  value  of  all  lamps  reported  for  1909  was 
$15,715,000.  This  does  not  include  sockets,  receptacles, 
bases,  etc.,  or  lighting  fixtures  of  any  character. 

LIGHTING  FIXTURES. 

The  value  of  electric-light  fixtures  of  all  kinds  manu¬ 
factured  in  1899  was  $3,751,000;  in  1904,  $3,295,000,  and  in 
1909,  $6,128,000.  Large  quantities  of  combination  and 
gas  and  electric  fixtures  are  now  manufactured.  At  the 
census  of  1909  it  was  ascertained  that  the  value  of  these 
combination  fixtures  was  about  $12,884,000.  Their  value 
for  prior  censuses  cannot  be  ascertained,  and  there  were 
undoubtedly  large  quantities  manufactured  in  connection 
with  the  manufacture  of  gas  fixtures  which  are  not  identi¬ 
fied  with  the  manufacture  of  electric  supplies  and  their 
value  is  not  included  in  this  report. 

TEI.EGR.\PII  .\ND  TELEPHONE  INSTRUMENTS. 

The  telegraph  instruments  include  intelligence  (key, 
sounder,  etc.)  of  all  kinds,  police,  fire,  district  and  miscel¬ 
laneous  instruments,  wireless  apparatus,  also  switchboards 
and  telegraph  parts  and  supplies.  The  total  of  this  group 
of  instruments  in  i8()9  amounted  to  $1,642,000,  in  1904  to 
$1,111,000  and  in  1909  to  $1,957,000,  an  increase  of  19  per 
cent  in  the  decade. 

Telephone  apparatus  includes  transmitters,  receivers, 
complete  sets  of  instruments  (not  included  in  the  separate 
parts),  interior  telephone  systems  complete,  and  central 
switchboards,  private-exchange  boards,  parts  and  supplies. 
The  total  value  of  this  group  in  1899  was  $10,512,000  as 
compared  with  $15,864,000  in  1904  and  $15,547,000  in  1909, 
a  slight  decrease  during  the  last  five-year  period. 

The  report  also  shows  the  value  of  the  total  annual  out¬ 
put  of  miscellaneous  apparatus  used  in  connection  with  the 
utilization  of  electric  energy.  Principal  among  these  may 
be  mentioned  electric  measuring  instruments,  the  output  for 
which  in  1909  was  $7,8oo,(X)o;  magneto-ignition  apparatus, 
sparks,  coils,  etc.,  valued  at  $6,080,000:  electric  switches. 


TABLE  n. — ESTABLISHMENTS  MANUFACTURING  EI.ECTRICAL 
APPARATUS  INCIDENTALLY. 


Year. 

N  umber  of 
Establish¬ 
ments. 

Value  of 
Product 
Reported. 

1 

1909 . 

.  246 

$22,660,000 

1904 .  128  18,742,000 

1899 .  13,897,000 


signals  and  attachments,  $5,384,000;  heating,  cooking  and 
welding  apparatus,  $1,003,000;  lightning  arresters,  fuses, 
etc.,  valued  at  $1,942,000;  therapeutic  apparatus,  $1,116,000; 
circuit  fittings.  $1,081,000,  and  electric  flatirons,  $951,000. 

TABULAR  SUMMARY. 

The  accompanying  Table  I  summarizes  the  statistics  for 
the  principal  products  as  reported  at  the  censuses  of  1909, 
1904  and  1899. 

Table  II  includes  establishments  not  engaged  primarily 
in  the  manufacture  of  electrical  products,  but  incidentally 
making  electrical  machinery,  apparatus  and  supplies. 


Chicago  I.  E.  S.  Convention. 

At  the  fifth  annual  convention  of  the  Illuminating  Engi¬ 
neering  Society,  which  will  be  held  in  the  Congress  Hotel, 
Chicago,  Sept.  25  to  28,  a  wide  variety  of  topics  will  be 
covered  by  the  reports  and  papers  to  be  presented.  The 
final  program  has  as  yet  not  been  arranged,  but  the  follow¬ 
ing  is  the  tentative  program  subject  to  revision. 

Presidential  address  by  Dr.  A.  E.  Kennelly  on  The  Rela¬ 
tions  of  Physico-Physiological  Research  to  Illuminating 
Engineering;  report  of  committee  on  nomenclature  and 
standards.  Dr.  A.  C.  Humphries,  chairman;  report  of  com¬ 
mittee  on  progress.  Dr.  Louis  Bell,  chairman ;  symposium 
on  illuminating  glassware,  by  Messrs.  A.  J.  Marshall, 
L.  \V.  Young,  G.  H.  McCormick,  F.  L.  Godinez  and 
Bassett  Jones,  Jr.;  The  Manufacture  of  Glass  from  the 
Viewpoint  of  the  Illuminating  Engineer,  by  Mr.  E.  H. 
Bostock;  An  Analysis  of  Requirements  in  Modern  Re¬ 
flector  Design,  by  ^Ir.  F.  L.  Godinez;  Recent  Small 
Gas-Lighting  Units,  by  Mr.  F.  11.  Gilpin;  Flames 
Carrying  Electric  Current,  by  Mr.  C.  F.  Lorenz;  The  Pro¬ 
duction  and  form  of  Natural  Gas  from  the  Illuminating 
Engineer's  Standpoint,  by  Mr.  G.  S.  Barrows;  Recent  De¬ 
velopments  in  the  Manufacture  of  Incandescent  Lamps,  by 
Mr.  J.  E.  Randall;  The  Xezv  Quartz-Tube  Mercury-Arc 
Lamp,  by  Mr.  George  C.  Keech;  The  Law  of  Conservation 
as  Applied  to  Illuminating  Calculations,  by  Dr.  A.  S. 
McAllister;  The  Photometry  of  Lighting  Units  of  High 
Intensity,  by  Messrs  George  11.  Stickney  and  S.  L.  E. 
Rose;  Photometry  at  Low  Intensities,  by  Dr.  Louis  Bell; 
Evaluation  of  Lamp  Lift,  by  Messrs.  P.  S.  Millar  and  L. 
J.  Lewinson ;  Distribution  of  Luminosity  in  Nature,  by  Dr. 
H.  E.  Ives;  Light  Distribution — Its  Influence  Upon  Illumi¬ 
nating  Efficiency  and  Visual  Acuity,  by  Mr.  A.  J.  Sweet; 
Resume  of  Legislative  Enactments  on  Illumination,  by  Mr. 
E.  L.  Elliott,  and  Selling  Illumination,  by  Mr.  F.  B.  Rae. 

ENTERTAINMENT  FEATURES. 

The  following  entertainment  features  have  been  pro¬ 
vided  :  A  two-hour  automobile  ride  for  the  ladies  with 
afternoon  tea  on  Monday,  Sept.  25.  On  Monday  evening 
a  reception  and  dance  will  be  held  at  the  Congress  Hotel. 
On  Tuesday  afternoon  there  will  be  an  automobile  ride 
for  the  ladies,  with  light  refreshments  at  the  South  Shore 
Country  Club.  On  Wednesday  afternoon  the  delegates  will 
be  taken  to  various  places  of  engineering  interest,  while  a 
theater  party  has  been  arranged  for  the  visiting  ladies.  A 
five-dollar  subscription  banquet  will  be  held  at  the  Congress 
Hotel  on  Wednesday  evening. 


Program  of  Fall  Convention  of  N.  E.  L.  A.  New 
England  Section. 

As  previously  announced  in  these  columns,  the  New  Eng¬ 
land  Section  of  the  National  Electric  Light  Association  will 
hold  its  fall  convention  Sept.  27-29,  at  the  Mount  Wash¬ 
ington  Hotel,  Bretton  Woods,  N.  H. 

On  Wednesday  evening  there  will  be  an  informal  re¬ 
ception  and  dance,  and  at  the  first  session  the  next 
morning  the  following  papers  will  be  presented:  Synchro¬ 
nous  Converters,  by  Mr.  C.  T.  Mossman,  General  Electric 
Company ;  The  National  Electric  Light  Association  System 
of  Accounting  as  Applied  to  Small  Plants,  by  Mr.  H.  E. 
Gidney,  Malden  Electric  Company.  Thursday  afternoon 
will  be  devoted  to  recreation,  and  in  the  evening  there 
will  be  a  banquet.  The  meeting  will  conclude  with  a  ses¬ 
sion  on  Friday  morning,  at  which  the  following  papers  will 
be  presented:  The  Line-Type  Tungsten  Lamp,  by  Mr.  Nor¬ 
man  Macbeth,  Westinghouse  Lamp  Company;  Application 
of  Electricity  to  Domestic  Uses,  by  Mr.  W.  H.  Vorce, 
Vermont  Power  &  Manufacturing  Company,  St.  Albans,  Vt. 
Miss  O.  A.  Bursill,  Boston  Edison  Company,  149  Tremont 
Street,  Boston,  is  secretary  of  the  association. 
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Boston  Automobile  Show. 

Plans  for  the  Pleasure-Car  and  Commercial  Vehicle  Ex¬ 
hibitions  to  be  held  in  Mechanics’  Building,  Boston,  the 
former  March  2-9,  1912,  and  the  latter  March  13-20,  1912, 
are  being  matured  rapidly.  The  shows  are  conducted  under 
the  auspices  of  the  Boston  Automobile  Dealers’  Association 
and  the  Commercial  Motor  Vehicle  Association.  Mr. 
I'hester  I.  Campbell,  secretary  of  the  Boston  Automobile 
Dealers’  Association,  who  is  manager  of  the  shows,  has 
issued  blank  applications  and  diagrams  of  space  and  re- 
jmrts  that  applications  are  fast  coming  in.  There  will  be 
about  114,000  sq.  ft.  of  exhibition  space.  Mr.  Camp¬ 
bell  says  that  the  representation  of  electric  vehicles  and 
cars  will  probably  be  larger  than  ever  before,  and  that 
the  electric  interests  may  have  a  section  by  themselves. 
In  view  of  the  fact  that  electric-driven  vehicles  have  trebled 
in  the  past  year  and  a  half  in  the  section  about  Boston,  the 
interest  in  that  class  of  cars  will  be  much  greater  than  be¬ 
fore.  The  allotment  of  space  will  take  place  on  Oct.  i. 


Lighting  Rates  in  Toledo,  Ohio. 


Late  last  week  the  Toledo  (Ohio)  Railways  &  Light 
Comj)any  sent  out  notices  that  all  lighting  contracts  which 
do  not  come  up  to  the  requirements  of  the  Schreiber  ordi¬ 
nance — 8  cents  per  kw-hour  with  a  discount  of  i  cent 
per  kw-hour  if  bills  are  paid  by  the  loth  of  the  month — 
will  be  abrogated  on  Sept.  30.  Officials  stated  that  a  num¬ 
ber  of  contracts  provide  for  a  rate  lower  than  this,  having 
been  made  because  of  the  existence  of  certain  conditions 
that  warranted  it  at  the  time.  It  is  estimated  that  there 
are  about  500  of  these  contracts  in  force  now.  Notices 
were  sent  only  to  those  who  are  paying  less  than  the  rate 
fixed  in  the  ordinance.  Those  who  have  such  contracts,  it 
is  stated,  may  make  temporary  arrangements  to  have  the 
service  continued  pending  the  determination  of  the  proper 
charge  through  the  suit  which  the  city  has  instituted  for 
that  purpose.  It  is  not  yet  known  whether  any  changes  will 
be  made  in  the  charges  that  are  made  to  the  business  houses 
for  lighting  and  motor  service.  The  schedules  must  be 
furnished  the  Public  Utility  Commission  by  Sept.  30.  and 
the  matter  will  be  decided  before  that  time.  City  Solicitor 
Schreiber  states  that  there  is  nothing  in  the  new  ordinance 
to  prevent  the  company  from  making  a  reasonable  classi¬ 
fication  of  its  lighting  consumers  so  long  as  it  does  not  ex¬ 
ceed  the  rate  fixed,  and  that  the  City  Council  has  no  legal 
authority  to  fix  rates  for  energy  consumed  for  power  pur- 
pose.s.  This  lies  between  the  company  and  the  Public 
ITility  Commission,  as  changes  cannot  be  made  without  the 
consent  of  the  latter. 


Canadian  Hydraulic  Plant  Opening  at  St.  Timothy. 


The  formal  opening  of  the  generating  plant  of  the  Cana¬ 
dian  Light  &  Power  Company  took  place  at  St.  Timothy 
(Que.)  on  Aug.  31.  Miss  Robert,  sister  of  E.  A.  Robert, 
the  vice-president  and  general  manager  of  the  company, 
pushed  the  button  which  started  the  operation  of  two 
Sooo-hp  generators.  Although  the  full  capacity  of  the  plant 
has  not  yet  been  placed  in  operation,  practically  all  of  the 
l)Owcr  developed  by  the  company  has  already  been  sold.  A 
large  number  of  shareholders  and  the  directors  were  pres¬ 
ent,  together  with  a  number  of  ladies,  the  party  having 
been  conveyed  to  the  power  house  by  special  train  from 
.Montreal.  A  luncheon  was  tendered  to  the  .shareholders 
by  the  directors. 

When  the  whole  installation  is  completed  the  generating 
station  at  St.  Timothy  will  have  a  capacity  of  75,000  hp, 
which  will  all  be  transmitted  to  Montreal,  to  be  distrib- 
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uted  to  customers  in  that  city,  among  which  will  be  the 
Montreal  Street  Railway,  control  of  which  was  obtained 
by  the  Canadian  Light  &  Power  interests  in  November, 
1910,  at  which  time  Mr.  E.  A.  Robert  was  elected  president 
of  the  railway  company. 


Sanitary  District  Street-Lighting  Contract  in  Chicago. 


Apprehension  is  felt  lest,  owing  to  the  political  squabbles 
of  the  trustees,  the  Sanitary  District  of  Chicago  be  seri¬ 
ously  delayed  in  carrying  out  its  contract  with  the  city  of 
Chicago  to  install  and  operate  10,000  additional  450-watt 
arc  lam])s  for  street  lighting.  This  contract  was  executed 
Oct.  27  of  last  year,  and  it  provides  that  the  new  lamps 
shall  Ije  located  and  platted  by  the  city  electrician  at  the 
rate  of  not  less  than  500  each  month,  beginning  not  later 
than  six  months  from  the  date  of  the  contract  ( or  .Xpril  27. 
1911).  When  3000  lights  have  been  locatetl  in  this  way,  the 
locations  and  plats  are  to  be  submitted  to  the  electrical  en¬ 
gineer  of  the  Sanitary  District,  and  then  he  and  the  city 
electrician  shall  determine  upon  the  location  of  new  substa¬ 
tions  to  be  constructed  by  the  District. 

According  to  the  terms  of  the  contract,  further,  it  is 
declared  that  not  less  than  3000  arc  lamps,  or  their  equiva¬ 
lent  in  other  lamps  in  the  consumption  of  electrical  energy, 
shall  he  placed  in  operation  in  each  year  for  a  period  of 
three  years.  It  will  be  impossible  for  the  first  3000  to  be 
placed  in  operation  within  a  year  from  the  date  of  the 
contract,  and  this  situation  is  said  to  be  <lue  partly  to  the 
delay  of  the  Sanitary  District  in  awarding  the  contract  for 
lamps  and  partly  to  delay  on  the  part  of  the  city  electrician 
in  indicating  the  location  of  the  lamps.  I'he  city  electrician, 
again,  is  said  to  attribute  his  delay  to  the  failure  of  some 
of  the  .\ldermen  to  indicate  where  they  wish  additional 
lamps  erected  in  the  thirty-two  wards  of  the  city. 

.\t  present,  as  already  related  in  the  Electrical  IVorlJ,  the 
Sanitary  District  has  entered  into  contract  with  the  Gen¬ 
eral  Electric  Company  and  the  Stave  Electrical  Company 
to  furnish  250  flaming-arc  lamps,  each  to  be  tested  under 
operating  conditions  for  two  or  three  months.  The  result 
of  this  test  is  intended  to  influence  the  awarding  of  the 
initial  contract  for  4000  lamps. 


Austin  Municipal  Hydroelectric  Plant. 


'I'he  contract  that  was  recently  entered  into  by  the  City 
f'ommission  of  -\ustin  with  William  B.  Johnson,  of  Hart¬ 
ford,  Conn.,  representing  the  Hydraulic  Properties  Com¬ 
pany.  of  New  York,  for  the  reconstruction  of  the  large 
dam  across  the  Colorado  River  and  the  installation  of  a 
hydroelectric  plant,  which  work  shall  cost  $1,720,000,  has 
just  been  ratified  by  vote  of  the  people  of  the  city.  Owing 
to  the  fact  that  these  public  works  are  to  be  paid  for  out 
of  the  earnings  of  the  municipal  electrical  plant,  the 
right  to  vote  on  the  proposition  was  not  confined  to  the 
taxpayers.  The  original  dam  was  washed  away  eleven 
years  ago  by  a  flood  in  the  river.  Several  attempts  have 
been  made  since  then  to  bring  about  its  reconstruction,  but 
none  of  the  plans  was  successful.  Under  the  terms  of  the 
present  contract  the  city  is  to  pay  to  Mr.  Johnson  $100,000 
for  the  completion  of  the  dam  and  hydroelectric  plant,  and 
the  rest  of  the  $1,720,000  is  to  be  paid  in  semi-annual  in¬ 
stalments  of  $32,400  each  without  interest.  The  contractor 
is  required  to  operate  the  power  plant  during  this  term  of 
years  and  deliver  to  the  city  all  power  generated,  being  re¬ 
quired  to  install  equipment  capable  of  producing  7200  hj). 
A  minimum  of  600,000  hp-hours  per  month  is  guaranteed. 
The  dam  will  have  a  height  of  65  ft.,  which  is  5  ft  higher 
than  the  old  dam,  and  will  be  of  concrete  construction.  In 
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case  the  dam  or  power  plant  is  washed  away  the  contractor 
must  replace  it  or  lose  all  unpaid  instalments.  He  is  also 
required  to  keep  the  works  in  first-class  repair  during  the 
twenty-five-year  period.  The  City  Commission  reserves 
the  power  of  making  and  regulating  the  rates  for  water  and 
electric  lighting.  One  of  the  important  features  of  the 
project  is  the  large  lake  that  the  dam  will  create,  which 
the  city  plans  to  make  one  of  the  greatest  pleasure  resorts 
in  the  South.  The  contract  stipulates  that  the  lake  shall 
belong  to  the  city  of  Austin.  Besides  the  dam  and  hydro¬ 
electric  plant,  the  contractor  must  construct  a  water-storage 
reservoir  of  io,ooo,ooo-gal.  capacity  for  the  purpose  of 
keeping  on  hand  a  reserve  supply  for  the  use  of  the  city, 
and  must  also  install  pumps  to  keep  this  reservoir  full. 
The  works  must  all  be  finished  within  two  years.  I’re- 
liminary  construction  work  has  already  been  started,  and 
it  is  stated  by  Mr.  Johnson  that  the  entire  works  will  be 
fini.shcd  within  one  vear. 


Los  Angeles  Aqueduct  Hydroelectric  Project. 


In  a  communication  to  the  Public  Service  Commission 
of  Los  Angeles  dated  Aug,  23  Mr.  E.  F.  Scattergood,  chief 
electrical  engineer  of  the  Los  Angeles  Aqueduct  Commis¬ 
sion,  notes  that  the  board  of  public  works,  with  the  ap¬ 
proval  of  the  Public  Service  Commission,  has  determined 
that  the  initial  generating  station  for  the  development  of 
hydroelectric  power  on  the  Los  Angeles  aqueduct  shall 
consist  of  a  partial  development  at  the  San  Francisquito 


end  of  December  of  next  year,  at  which  time  it  is  under¬ 
stood  the  aqueduct  will  be  in  operation. 

Mr.  Scattergood  asks  that  provision  be  made  for  the  dis¬ 
tribution  of  this  electrical  energy  in  the  city  of  Los 
Angeles.  He  appears  to  favor  municipal  ownership  rather 
than  selling  the  energy  at  wholesale  to  existing  electric- 
service  companies.  The  city  electrician  also  asks  the  city 
to  formulate  a  policy,  as  the  matter  of  street  lighting  is 
involved. 


Workmen’s  Compensation  for  Injuries  in  Electrical 
Lighting  and  Power  Companies. 

By  R.  S.  Hale. 

Bulletin  No.  90  of  the  Bureau  of  Labor  for  September, 
1910.  gives  considerable  information  on  the  subject  of 
workmen’s  compensation  for  injuries  in  various  countries 
and  for  numerous  businesses,  including  “electrical  light¬ 
ing  and  power  establishments.” 

The  laws  in  the  different  countries  differ  very  largely  in 
details,  so  largely  that  a  complete  analysis  would  be  im¬ 
practicable,  but  the  following  is  a  general  outline. 

There  are  four  chief  items  that  are  of  interest,  namely : 
(i)  The  payments  in  case  of  death;  (2)  the  payments  in 
case  of  disability;  (3)  the  waiting  period  after  the  acci¬ 
dent  before  payments  begin;  (4)  the  rate  or  cost  expressed 
as  percentage  of  the  payroll. 

Below  1  give  these  items  for  the  different  countries  with 
notes  that  will  bring  out  certain  interesting  points. 


STATISTICS  OK  WOKKME.n’s  CO  .M  PEN  SAT  ION  IN  VARIOUS  COUNTRIES. 


Death  Benefit.  ; 

Disability  Benefit. 

Waiting 
Period.  | 

1 

Exjiense. 

.Austria . 

i 

Pensions  of  50  per  cent  of  wages  toi 
dependents. 

Four  years’  wages. . | 

Four  years’  wages . j 

60  jier  cent  of  wages  during  disability. 

4  weeks  | 

1 .8  per  cent 

Average  of  mutual  associations. 

Dtnmark . 

Denmark . 

60  per  cent  of  wages  during  disability, 
but  not  exceeding  full  wages  for  six 

years . 

60  per  cent  of  wages  during  disability, 
but  not  exceeding  full  wages  for  six 
years. 

13  weeks  | 
None  1 

2.4 

2.9 

3.33 

1.5  “  I 

Stock  company. 

Mutual  company. 

Stock  company. 

Finland . 

Pensions  of  40  per  cent  of  wages  tc 
dependents. 

60  jier  cent  of  wages  during  disability. 

6  days 

1 

Average  of  a  stock  company  and  a 
mutual  company. 

F  ranee . 

Pensions  of  60  per  cent  of  wages  to 
dependents. 

66§  per  cent  of  wages  during  disability 

4  days  j 

5.5  “  i 

Stock  company. 

Germany . 

Great  Britain . 

Italy . 

Pensions  of  60  per  cent  of  wages  to 
dependents. 

Three  years’  wages . 

Five  years’  wages . 

66 j  jier  cent  of  wages  during  disability 

50  per  cent  of  wages  during  disability 

50  per  cent  of  wages  during  disability, 
but  not  exceeding  full  wages  for  six 
years. 

13  weeks  : 

1  week 

None 

1.32 

1 

1  to  1.5 
per  cent 

2.6  per  cent 

Average  of  mutual  associations  in¬ 
cluding  expanses. 

Stock  companies. 

Government  Insurance  Department . 

Netherlands . 

Pensions  of  60  per  cent  of  wages  to! 
dependents. 

Pensions  of  50  per  cent  of  wages  tc 
dependents. 

Four  years’  wages . 

70  per  cent  of  wages  during  disability. 

1  day 

2.4 

Government  Insurance  Department. 

Norway . 

Quebec . 

70  jier  cent  of  wages  during  disability. 

1 

50  per  cent  o  wages  during  disability. 

4  weeks 

1 

7  days 

i  1.34  to  2.23 
per  cent 

3.75  to  6.75 
per  cent 

Government  Insurance  Department 
has  l)een  charging  premium  of 

1 .34  jjer  cent,  but  reports  average 
cost  2.23  per  cent,  which  means 
that  the  rate  will  probably  be 
raised  shortly. 

Stock  companies. 

British  Columbia.. 

Three  years’  wages . 

50  per  cent  of  wages  during  di.sability. 

2  weeks 

2.55  to  4.05 
per  cent 

Stock  companies. 

Sweden . 

Pensions  of  66j  per  cent  of  wages  tc 
dependents. 

j  66§  per  cent  of  wages  during  disability 

i 

60  days 

1 

1  1.06  to  1.33 
per  cent 

Stock  and  mutual  companies. 

Sweden . 

New  York . 

Pensions  of  66 §  jier  cent  of  wages  to 
dependents. 

Four  years’  wages . 

j  66§  per  cent  of  wages  during  disability 

50  per  cent  of  wages  during  disability; 

but  not  exce^ing  full  wages  for 

1  four  years 

j  3  days 

2  weeks 

1.73  per  cent 

7 

This  is  the  company  that  charges 
1 .33  per  cent  for  waiting  period  f)f 
,  sixty  days 
j  Stock  companies. 

No.  I  power  site,  consisting  of  three  generating  units  with  a 
total  rate  capacity  of  30,000  hp  and  peak-load  capacity  of 
37,500  hp,  together  with  the  necessary  transmission  lines 
and  a  terminal  station  in  the  city.  The  power  site  is  lo¬ 
cated  on  the  aqueduct  about  47  miles  north  of  Los  Angeles. 

Specifications  for  the  main  power-house  equipment,  con¬ 
sisting  of  waterwheels,  generators  and  transformers,  are 
already  prepared  and  as  soon  as  they  can  be  printed  will  be 
advertised.  Bids  will  be  received  up  to  about  Oct.  20.  In 
the  absence  of  unforeseen  delays  the  engineer  reports  that 
the  generating  station  should  be  ready  for  operation  at  the 


In  practically  all  cases  the  laws  provide  for  compensation 
for  all  accidents  except  those  arising  from  the  negligence 
or  gross  misconduct  of  the  employee,  but  do  not  provide 
for  ordinary  sickness  not  incident  to  the  employment. 

Occasionally  there  is  provision  for  increasing  the  com¬ 
pensation  in  case  of  the  employer’s  gross  fault.  In  prac¬ 
tically  all  cases  the  laws  provide  for  partial  compensation 
in  case  of  partial  disability  and  for  a  small  sum  for  funeral 
expenses.  In  a  few  cases  there  is  a  provision  for  payment 
for  medical  attendance  in  cases  of  disability  not  resulting 
in  death. 
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In  practically  all  cases  the  laws  provide  for  certain 
maxima  and  minima  payments;  for  instance,  that  if  the 
wages  exceed  a  certain  amount  the  payments  shall  be  fig¬ 
ured  on  that  amount  only,  or  that  only  some  small  fraction 
of  the  wages  over  that  amount  shall  be  considered,  and, 
similarly,  that  the  minimum  payment  shall  not  be  less  than 
a  certain  amount.  These  limits,  however,  are  probably 
wide  enough  to  include  the  great  majority  of  employees. 

In  some  cases  the  “waiting  period”  refers  to  an  abso¬ 
lute  waiting  period  for  which  no  payments  are  made ;  in 
other  cases  only  to  a  period  before  which  no  payments  are 
made,  but  if  the  disability  continues  the  payments  cover 
the  whole  time. 

In  some  cases  there  are  several  figures  for  benefit  pay¬ 
ments,  according  to  circumstances.  I  have  given  a  single 
figure  that  would  express  the  result  as  simply  as  prac¬ 
ticable  without  encumbering  the  statement  with  details. 

The  cost  figures  given  are,  in  some  cases,  averages  of 
the  net  figures  for  a  period  of  years,  and  in  other  cases  are 
the  rates  quoted  by  the  companies  ofifering  insurance.  As 
in  the  case  of  the  benefit  payments,  I  have  made  a  simple 
statement  in  order  to  avoid  cumbersome  details. 

In  Quebec  and  New  York  the  high  rates  of  the  stock 
companies  are  probably  due  to  the  fact  that  the  laws  were 
only  recently  enacted  (in  1910).  In  British  Columbia, 
where  the  .statute  (of  1903')  is  substantially  the  same,  and 
if  anything  more  severe,  the  rates  quoted  are  distinctly 
lower.  The  reports  of  the  experience  of  the  New  York 
F.disnn  Companv  point  to  the  same  conclusion  that  these 
rates  will  come  down,  although  the  New  York  Edison 
Company,  like  the  English  electrical  companies,  would 
naturally  show  a  low  figure  on  account  of  the  absence  of 
overhead  lines. 

SUMMARY. 

rile  ordinary  death  benefit  appears  to  be  either  a  pen¬ 
sion  of  50  per  cent  of  the  wages  to  the  dependents — that  is, 
widow  or  children—  while  they  remain  such,  or  about  four 
years’  full  wages,  as  a  single  payment. 

The  ordinary  disability  benefit  appears  to  he  50  per  cent 
to  60  per  cent  of  wages  during  disability,  reduced,  of 
course,  for  partial  disability. 

The  ordinary  waiting  period,  excluding,  as  in  Germany, 
cases  where  there  are  sickness  insurance  societies  that  take 
care  of  the  first  portion  of  the  disability  period,  appears  to 
be  about  a  week,  with,  however,  wider  variations  than  in 
the  case  of  the  payments. 

The  cost  when  the  schemes  get  in  full-  swing  so  that 
full  actuarial  reserve  is  provided,  and  when  the  companies 
get  down  to  a  normal  basis,  appears  to  be  from  1.5  per  cent 
to  3  per  cent  of  the  payroll. 

The  actual  cost  will,  of  course,  vary  with  the  amounts 
of  the  benefits  provided,  with  the  waiting  period  required 
and  with  other  circumstances  not  considered  here,  as  for 
instance,  the  proportion  of  overhead  lines  or  the  efficiency 
of  administration  or  leniency  of  arbitrators  to  those  in¬ 
jured. 

I  think  that  the  above  gives  a  good  general  outline  of 
the  situation  and  of  the  costs  (as  reported  in  the  govern¬ 
ment  bulletin')  for  electric  light  and  power  establish¬ 
ments. 

Maryland  Commission  News. 

Mr.  lames  E.  Alfred,  president  of  the  Consolidated  Gas, 
Electric  S:  Power  Company,  and  Charles  M.  Cohn,  vice- 
president  and  general  manager  of  the  company,  called 
on  the  Public  Service  Commission  last  week  to  give  notice 
of  a  possible  request  for  an  extension  of  the  time  within 
which  the  company  is  required  to  answer  certain  questions 
put  to  it  by  the  commission  in  connection  with  the  com¬ 
plaints  of  the  city  against  the  present  rates  for  gas  and 
electricity.  Mr.  .\ldred  told  Messrs.  Laird  and  Hering  of 


the  commission  that,  despite  the  strenuous  efforts  that 
were  made  by  the  company  to  supply  answers  by  time,  it 
had  found  the  work  harder  than  had  been  anticipated,  and 
that  it  might  be  necessary  to  ask  for  an  extension.  Dr. 
Hering  said  that  he  should  prefer  to  have  from  the  com¬ 
pany  as  complete  a  case  front  its  viewpoint  as  it  can  make, 
so  that  the  result  of  the  hearing  may  be  more  or  less 
permanent. 

The  commission  has  signed  an  order  authorizing  the  Sus¬ 
quehanna  Transmission  Company  to  issue  stock  to  the 
amount  of  $1,031,000.  The  revenue  from  the  sale  of  the 
stock  will  be  used  to  reimburse  the  Pennsylvania  Water 
and  Pow’er  Company,  which  advanced  the  sum  to  the  trans¬ 
mission  company. 


Massachusetts  Commission  News. 

The  Tyngsborough  (Mass)  Electric  Light  Company  re¬ 
cently  petitioned  for  approval  of  an  issue  of  new  capital 
stock  of  the  par  value  of  $7,500.  This  company  was  or¬ 
ganized  in  1909,  and  up  to  the  present  time  has  not  owned 
or  operated  any  electric-light  plant.  It  has  never  issued 
any  of  the  stock  authorized,  which  was  $3,000.  A  partner¬ 
ship  consisting  of  Messrs.  A.  A.  Elint  and  A.  L.  Derby, 
having  built  a  generating  plant  and  distributing  system, 
has  been  carrying  on  the  business  of  making  and  selling 
electricity  in  the  towns  of  Tyngsborough  and  Dunstable. 
Mass.,  for  about  a  year  and  a  half.  The  members  of  this 
partnership  are  among  the  incorporators  of  the  Tyngsbor¬ 
ough  Electric  Light  Company.  The  purpose  of  the  pro¬ 
posed  stock  issue  is  to  enable  the  corporation  to  purchase 
all  the  property  of  the  partnership  used  in  the  electric-light 
business  and  to  continue  the  business. 

Erom  evidence  brought  out  at  the  hearing  it  appeared  to 
the  Massachusetts  Gas  and  Electric  Light  Commissioners 
that  the  property  will  fairly  represent  the  capital  stock 
asked  for.  The  board  says  in  its  decision  that  the  $3,000 
capital  stock  must  first  be  issued  so  as  to  enable  the  stock¬ 
holders  to  vote  to  increase  the  stock  to  the  full  amount  of 
$7,500. 

The  board  has  approved  the  issue  of  $7,500,  in  300  shares 
at  $25  per  share,  the  proceeds  to  be  applied  to  the  purchase 
of  the  property  of  Messrs.  Elint  and  Derby.  Shares  remain¬ 
ing  unsubscribed  for  by  stockholders  entitled  to  take  them 
shall  be  offered  for  sale  in  Boston. 

The  Massachusetts  Gas  and  Electric  Light  Commission¬ 
ers  have  approved  the  joint  application  of  the  Beverly  Gas 
&  Electric  Company  and  the  Danvers  Gas  Light  Company 
for  consolidation  under  the  name  of  the  Beverly  Gas  & 
Electric  Company.  The  Beverly  company  supplies  gas  in 
Beverly  and  electricity  in  the  towns  of  Wenham,  Tops- 
field  and  Hamilton,  as  well  as  the  city  of  Beverly.  It  was 
authorized  in  1889  to  engage  in  the  business  of  selling 
electricity  in  the  town  of  Danvers,  but  never  has  exercised 
the  right.  The  town  of  Danvers  in  1889  established  a 
municipal  electric  lighting  plant  and  by  consolidation  the 
Beverly  company  acquires  all  the  rights  the  Danvers  com¬ 
pany  has  now,  but  will  not  gain  any  new  rights  as  against 
the  Danvers  municipal  plant;  before  it  can  engage  in 
supplying  electricity  in  Danvers  authority  must  be  obtained 
from  the  Selectmen  of  that  town  for  location  of  lines  in 
the  public  streets. 

The  Danvers  company  sells  gas  only  in  the  town  of 
Danvers,  which  is  a  municipality  contiguous  to  Beverly. 
It  was  organized  in  1861  with  a  capital  of  $20,000,  which 
was  increased  to  $30,000  in  1909.  On  June  i,  1911,  it  had 
a  plant  with  a  book  value  of  about  $50,000  and  other  as.sets 
of  about  $2,350.  It  owed  $7,433.  It  paid  dividends  in  only 
five  years  between  1885  and  1906.  In  the  latter  year  it 
paid  3  per  cent,  in  the  following  three  years  6  per  cent,  in 
the  last  two  years  63/2  per  cent.  Since  1903  the  company 
has  been  owned  or  controlled  bv  the  same  interests  as  those 
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controlling  the  Beverly  Gas  &  Electric  Company.  The 
plants  have  been  physically  connected  and  in  all  essentials 
operated  as  one  plant.  With  the  approval  of  consolidation 
the  price  of  gas  will  be  reduced  in  Danvers  from  $1.70  to 
$1.40  net  per  1000  cu.  ft.  The  Danvers  company  conveys 
to  the  Beverly  company  all  its  property  and  franchises  and 
the  latter  assumes  all  the  liabilities  and  obligations  of  the 
Danvers  company.  The  Beverly  company  is  authorized  to 
issue  300  shares  of  stock  of  $100  par  value  in  exchange  for 
the  600  outstanding  shares  of  the  par  value  of  $50  each 
of  the  Danvers  company. 

By  an  order  simultaneously  adopted  the  Beverly  Gas  & 
Electric  Company  is  authorized  to  issue  1216  new  shares 
at  $170  per  share,  the  proceeds  of  sixty-nine  shares  to 
retire  118  special  shares  now  out  and  the  proceeds  of  1147 
shares  to  pay  for  additions  and  improvements  to  the  plant 
subsequent  to  January,  1911. 

President  Sidney  W.  Winslow,  of  the  United  .Shoe  Ma¬ 
chinery  Company,  is  president  of  the  Beverly  Gas  &  Elec¬ 
tric  Company. 


CURRENT  NEWS  AND  NOTES. 

Caxdle-Power  of  Ei.ectric  Signs. — The  city  of  Chico, 
Cal.,  has  passed  an  ordinance  providing  that  electric  signs 
must  contain  less  than  the  equivalent  of  one  i6-cp  light 
to  I  sq.  ft.  of  sign  surface. 

*  *  * 

P.\s.M)EN.\  (Cai..)  Municipal  Plant. — The  annual  re¬ 
port  of  the  Pasadena  (Cal.)  municipal  lighting  plant,  which 
was  established  at  an  initial  cost  of  $200,000,  gives  the 
revenue  for  the  fiscal  year  ending  July  30,  1911,  as  $110.- 
<100.71.  Of  this  total  $70,268.20  represents  the  sale  of  elec¬ 
tricity  for  commercial  purposes  at  a  lighting  rate  of  5 
cents  per  kw-hour. 

*  *  * 

Electrical  I-^ngineering  .\t  University  of  Louisville. 
— The  University  of  Louisville  has  equipped  a  building  for 
engineering  courses,  including  electrical  engineering,  and 
instruction  in  the.se  departments  will  commence  this  fall. 
Prof.  W.  M.  .Ander.son  is  in  charge  of  the  course  in  elec¬ 
tricity. 

*  *  * 

Growth  of  the  Automatic  Telephone  in  Chicago. — 
President  Frisbie,  of  the  Illinois  Tunnel  Company,  in  a 
statement  this  week  said  that  his  company  has  now  over 
23.000  automatic  telephones  in  active  operation  and  37,000 
other  subscribers  awaiting  installation,  and  that  by  Oct.  1 
service  will  be  opened  to  St.  Louis,  Bloomington.  Spring- 
field,  Peoria.  Indianapolis  and  intermediate  points. 

*  *  * 

bh.ECTRiFicATioN  OF  Swiss  RAILWAYS. — The  coiumission 
which  since  IQ04  has  been  studying  the  subject  of  the  elec¬ 
trification  of  all  Swiss  federal  railroads,  which  aggregate 
a  length  of  1830  miles,  has  recommended  the  adoption  of 
the  single-phase  system,  with  overhead  construction  instead 
of  third-rail.  It  is  estimated  that  there  will  be  a  saving 
from  electric  traction  of  about  10  per  cent.  The  first  line 
to  be  electrified  is  the  St.  Gothard  railway. 

♦  ♦  * 

Ohio  Central-Station  Lovi.ng  Cup. — The  Duncan 
Electric  Manufacturing  Company,  of  Lafayette.  Ind..  pre¬ 
sented  a  handsome  loving  cup  to  the  winning  baseball  team 
at  the  recent  convention  of  the  Ohio  Electric  Light  Asso¬ 
ciation  held  at  Cedar  Point,  Ohio.  The  cup  was  won  by 
the  central-station  men’s  team  and  the  name  of  each  player 
is  engraved  on  one  side  of  the  cup.  It  is  the  intention  to 
exhibit  the  cup  in  the  offices  of  the  different  players,  each 
man  to  have  the  cup  for  a  certain  length  of  time. 

♦  ♦  ♦ 

Outing  of  Western  Electric  Company’s  Telephone 
Department. — The  tenth  annual  outing  of  the  telephone 


engineering  department  of  the  Western  Electric  Company 
was  held  at  Ravinia  Park,  Ill.,  Aug.  19.  A  special  train 
over  the  Chicago  &  Northwestern  Railroad  conveyed  the 
party  to  the  park,  where  baseball  and  track  games  were 
held,  followed  by  a  dinner  in  the  open.  A  symphony  concert 
concluded  the  day’s  pleasures,  after  which  the  party 
boarded  the  special  for  Chicago  again. 

♦  *  » 

Commonwealth  Edison  Co.mpany  Purchases  Land  at 
Quarry  Street. — The  Commonwealth  Edison  Company  of 
Chicago  has  purchased  for  $81,250  about  2^  acres  of  land 
fronting  on  Quarry  Street,  the  South  Branch  of  the  Chi¬ 
cago  River,  Evans  Slip  and  the  Chicago  &  Alton  Railroad. 

It  is  part  of  the  site  of  the  large  Quarry  Street  generating 
station  and  was  formerly  held  under  long  lease  from  the 
trustees  of  the  Northwestern  L’niversity,  but  the  company 
has  now  purchased  the  fee. 

♦  *  * 

Electric  Lighting  in  Russia. — There  are  only  sixty- 
two  central  stations  in  European  Russia.  On  the  other 
hand.  St.  Petersburg  has  the  largest  number  of  incandes¬ 
cent  lamps  in  use  in  proportion  to  population  of  any  city 
in  Europe,  being  440  per  1000  as  compared  with  240  fur 
Vienna,  185  for  Paris,  184  for  London  and  176  for  Berlin. 
The  corresponding  figure  for  the  Borough  of  Manhattan, 
New  York,  is  over  2000,  and  for  Brooklyn  over  1000. 
The  rates  per  kw-hour  in  Russia  vary  from  I2j/j  cents  for 
Kiel  to  i6y2  cents  for  St.  Petersburg  and  25  cents  for 
Moscow. 

*  *  * 

\'ermont  Electrical  Association. — The  Vermont  Elec¬ 
trical  Association  will  hold  its  annual  meeting  at  Lake 
Dunmore,  near  Rutland,  Vt.,  on  Wednesday  and  Thursday, 
Sept.  13  and  14.  The  executive  session  will  be  held  on 
Wednesday  morning  at  10:30  a.  m;  at  3  p.  m.  there  will 
be  a  session  for  the  reading  and  discussion  of  papers  and 
in  the  evening  a  banquet  and  smoker.  The  second  day 
there  will  be  a  ball  game  between  the  supply  men  and  the 
central-station  men,  and  the  rest  of  the  day  will  be  devoted 
to  trips  to  points  of  interest  about  the  lake.  Prof.  W.  L. 
Upson,  of  the  University  of  Vermont,  will  deliver  an  ad¬ 
dress  at  a  session  on  Wednesday  afternoon  at  which  one 
paper  will  also  be  presented. 

*  ♦  ♦ 

Se.vttle  Municipal  Central  Station. — In  a  recent  ad¬ 
dress  Mayor  Dilling  of  Seattle  spoke  of  the  grow'th  of  the 
municipal  lighting  system  of  his  city,  which  to  date  repre¬ 
sents  an  investment  of  $3,360,000.  He  said  that  on  Aug.  i. 
from  records  of  the  superintendent,  the  city  had  15,736 
customers,  20,000  poles,  20,000  miles  of  wire,  921  street  arc 
lamps.  5130  street  incandescent  lamps  and  1398  poles  with 
cluster  lights  carrying  from  one  to  five  lamps  each.  The 
earnings  of  the  system  for  the  year  1910  totaled  $598,500, 
while  the  revenue  for  the  current  year  is  estimated  at  $800,- 
000.  An  election  on  Sept.  5  authorized  a  bond  issue  of 
$1,000,000  for  the  extension  of  the  lighting  system,  which 
will  enable  the  capacity  of  the  plant  to  be  increased  from 
14,000  hp  to  90.000  hp. 

♦  ♦  ♦ 

San  Bernardino  a  Doubly  Lighted  City. — The  con¬ 
tract  for  lighting  the  streets  of  San  Bernardino,  Cal.,  has 
heretofore  been  held  by  the  Lytle  Creek  Light  and  Power 
Company,  the  officials  of  which  understood  that  their 
agreement  continued  in  force  until  Sept.  i.  The  new 
contract  for  the  next  year,  obtained  by  the  Pacific  Light  & 
Power  Company,  was  scheduled  to  go  into  effect  .'\ug.  i. 
When  the  Pacific  company  installed  its  service  on  this 
date  the  Lytle  Creek  officials  refused  to  turn  off  their 
lamps  until  .Sept.  i.  .^s  the  result,  the  city  enjoyed  a 
double  illumination  of  its  streets  until  the  middle  of  .\u- 
gust.  when  the  municipal  officials  ordered  the  Lytle  Creek- 
company  to  discontinue  service.  The  company  will  de¬ 
mand  payment  for  the  entire  month  of  August. 
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Commonwealth  Edison  Section  of  N.  E.  L.  A. — The 
Commonwealth  Edison  Section  of  the  National  Electric 
Light  Association  will  hold  its  first  meeting  after  the  sum¬ 
mer  intermission  at  Handel  Hall,  Randolph  Street  and 
\\  abash  .Avenue,  Chicago,  on  Tuesday  evening.  Sept.  5. 

*  *  ♦ 

Indiana  Central  Station.s. — .According  to  a  map  of  the 
electric-lighting  plants  in  Indiana,  e.xhibited  by  Secre¬ 
tary  J.  V'.  Zartman,  of  the  Indiana  Electric  Light  Associa¬ 
tion,  at  the  association’s  recent  South  Bend  convention, 
there  are  265  central  stations  in  the  State.  Of  these  191 
arc  jirivatcly  owned  and  seventy-four  are  municipal  plants. 

*  *  * 

.American  b'.i.KCTRic  b'AN  for  Britlsii  Ocekn. — .An 
.American  manufacturer  has  furnished  an  electric  fan  for 
Queen  Mary  of  (Ireat  Britain,  which  will  be  used  for  the 
purpose  of  drying  her  hair.  It  is  mounted  in  gold  and  has 
an  ebony  switch,  and  was  designed  to  harmonize  with  the 
aiipointments  of  Her  Majesty’s  boudoir.  It  is  said  to  be  the 
most  costly  electric  fan  ever  manufactured  in  .America. 

★  *  ♦ 

Hektzian-Wave  For,  Signals. — The  French  govern¬ 
ment  has  ordered  the  establishment  of  three  stations  along 
the  coast  of  b'rance  from  which  to  transmit  Hertzian-wave 
fog  signals,  h^ach  station  will  emit  a  di.stinctive  telephone 
note  every  30  .seconds,  and  repeat  during  10  seconds  a  letter 
of  the  Mor.se  telegraph  code.  The  telephone  notes  selected 
for  the  three  stations  correspond  to  given  wave-lengths  or 
freipiencies. 

♦  ♦  ♦ 

(IaSOLINE  ’rKUCKS  XoT  .ALLOWED  ON  STEAMSHIP  PlERS. — 

The  gasoline-truck  intere.sts  have  not  yet  been  able  to 
secure  admission  of  gasoline  cars  on  the  piers  of  large 
steamship  lines,  notwithstanding  strong  effort  on  their  part. 
Representatives  of  some  of  the  foreign  lines  state  positively 
that  consent  will  not  be  given  under  any  circumstances, 
while  others  plead  the  operation  of  insurance  rules.  There 
is.  of  course,  no  objection  to  electric  trucks. 

*  *  * 

.\nnital  Outing  of  Employees  of  Goulds  Manufac¬ 
turing  Company. — The  annual  outing  of  the  employees  of 
the  Goulds  Manufacturing  Company.  Seneca  Falls.  N.  Y.. 
was  held  at  Cayuga  Lake  Park  on  .Aug.  23.  .Aquatic  and 
track  sports  occupied  the  time  of  the  picnickers,  who  num¬ 
bered  close  on  to  2000.  The  outing  was  the  first  given  by 
the  company  and  it  is  the  intention  of  the  management  to 
continue  them  as  a  means  of  cementing  their  organizations 
more  closely. 

♦  *  * 

Electricity  in  'I'extii.e  Mills. — 'I'he  backward  state  of 
industrial  electricity  in  Great  Britain  is  indicated  by  the 
appointment  by  the  British  Textile  Institute  and  the  In¬ 
stitute  of  Electrical  Engineers  of  a  joint  committee  to 
conduct  an  investigation  on  the  apjilication  of  electricity  in 
textile  mills.  .Apparently  knowledge  of  the  great  progress 
in  this  country  in  the  utilization  of  the  electric  drive  in  such 
mills,  which  dates  from  about  1894.  has  not  penetrated  to 
the  British  Isles. 

♦  *  ♦ 

I'j.ECTRU  iTY  Brought  to  a  Head. — In  a  popular-maga¬ 
zine  article  relating  to  a  controver.sy  in  one  of  the  govern¬ 
ment  deiiartments  it  is  stated  that  the  facts  were  brought 
out  in  testimony  liefore  a  Congressional  committee.  This 
statement  is  followed  by  the  sentence;  “Now  the  electricity 
engendered  by  all  this  friction  has  come  to  a  head.  "  This 
figure  of  speech  would  seem  to  belong  to  what  the 
rhetoricians  style  mixed  metaphors.  The  conception  ot 
electricity  coming  to  a  head,  like  a  boil,  is  curious. 

♦  ♦  * 

I'iRE  Losses  and  the  Careless  Use  of  Matches. — Of 
3875  known  causes  of  fire  in  Chicago  in  1910  1089  were 


due  to  the  careless  use  of  matches.  .  For  the  United  States 
and  Canada  fire  losses  the  first  six  months  of  this  year 
totaled  $129,000,000,  compared  with  $99,000,000  for  the 
same  period  last  year.  Since  during  the  latter  half  of  1910 
the  heaviest  losses  occurred,  the  total  fire  loss  for  1911 
is  expected  to  be  $260,000,000.  These  losses  added  to  the 
cost  of  fire  prevention  total  $450,000,000  annually,  and 
represent  one-half  the  value  of  all  new  buildings  erected 
in  the  year.  The  annual  per  capita  fire  waste  in  Europe 
averages  $0.33  and  in  the  United  States  $2.51. 

*  *  * 

International  Congress  of  .Applied  Che.mistry. — 'I'lio 
eighth  International  Congress  of  .\pplied  Chemistry  is 
being  held  in  Washington  Sept.  4-13,  1912.  riic  organizing 
committee  includes  the  president,  past-presidents  and  .secre¬ 
tary  of  the  American  Electrochemical  Society  and  the 
president  of  the  .American  Institute  of  Electrical  Engineers, 
and  among  members  of  the  executive  committee  are  Drs. 
E.  G.  Acheson,  W.  D.  Bancroft  and  L.  H.  Baekeland.  One 
of  the  sections  will  deal  with  india  rubber  and  othei 
plastics,  another  with  electrochemistry  and  a  third  with 
physical  chemistry,  while  conservation  of  natural  resources 
will  divide  a  section  with  political  economy.  Prof.  C.  1'. 
Burgess  is  vice-president,  and  Dr.  E.  F.  Roeber  secretarx 
of  the  section  on  electrochemistry,  and  Dr.  W.  R.  Whitney 
is  president  of  the  section  on  physical  chemistry,  to  which 
Dr.  G.  .A.  Hulett.  of  Princeton,  is  attached. 

*  *  * 

Lighting  of  Elevated-Railway  Crossinc.  .Sukways  in 
Chicago. — In  a  recent  communication  Mr.  William  Carroll, 
city  electrician  of  Chicago,  declares  that  none  of  the  street¬ 
crossing  subways  under  elevated-railroad  tracks  in  Chicago 
is  properly  lighted.  There  is  a  dispute  between  the  rail¬ 
road  companies  and  the  city  as  to  who  should  light  these 
subways,  and  a  test  case  is  now  in  the  courts.  In  the 
meantime,  Mr.  McGann,  the  commissioner  of  public  works 
of  Chicago,  has  caused  to  be  formed  a  commission  consist¬ 
ing  of  an  electrical  engineer  from  each  railroad  company 
affected,  the  electrical  engineer  of  the  Sanitary  District 
and  the  city  electrician  to  formulate  a  comprehensive  plan 
for  the  electric  lighting  of  steam  railroad  grade  crossings 
and  subway  crossings.  The  plan  proposed  by  the  city 
electrician  and  approved  by  the  commissioner  of  public 
works  provides  for  one  i6-cp  lamp  for  each  400  sq.  ft.  of 
street  surface  to  be  lighted  and  contemplates  the  removal 
of  all  arc  lamps  and  high-potential  wires  from  the  crossing 
subways. 

*  ♦  ♦ 

Ottawa  Lighting  Rates. — At  a  meeting  of  the  directors 
of  the  Ottawa  Power  Company  (Canada)  an  announce¬ 
ment  was  made  that  the  company  would  give  consumers, 
commencing  Sept,  i,  the  choice  of  two  things — either  to 
make  contracts  with  the  company  for  lighting  at  the  pres¬ 
ent  rates  offered  by  the  company  or  at  the  same  rate  now 
charged  by  the  commission  of  the  municipal  lighting  plant. 
The  Ottawa  Electric  Company  now  supplies  17.000  custom¬ 
ers,  but  as  the  announcement  applies  to  domestic  lighting 
only,  and  not  to  commercial  premises,  about  12,000  homes 
will  be  affected.  Mr.  A.  A.  Dion,  manager  of  the  Ottawa 
Electric  Company,  announced  that  the  new  rates  of  the  mu¬ 
nicipal  plant  will  be  copied,  but  the  old  rates  will  remain 
in  force  until  the  customers  of  the  company  come  and  re¬ 
quest  to  make  new  contracts  with  the  Ottawa  Electric  at 
the  municipal  plant’s  prices,  which  come  into  effect  on 
Oct.  I.  If  any  reduction  is  made  in  the  latter  plant’s 
rates  the  customers  of  the  company  will  be  given  the  bene¬ 
fit  of  the  reduction.  According  to  Mr.  Dion,  the  reduction 
in  the  municipal  rates  will  not  mean  anything  to  the  in¬ 
dividual  customer,  although  the  city  officials  claim  that 
their  revised  scale  will  secure  a  reduction  of  12  per  cent  to 
25  per  cent  on  an  average. 


the  amount  of  power  available  at  Turner’s  Falls  being  some¬ 
what  limited  in  view  of  the  industrial  possibilities  of  the 
h'asthampton  region. 

The  transmission  line  between  Amherst  and  Mount  Tom 
consists  of  ninety-three  steel  towers  of  the  so-called  Rock¬ 
ingham  type  and  two  river  towers  carrying  the  line  across 


the  diagonal  bracing  1’4-in.  x  1‘4-in.  x  '/ji-in.  angles  at 
the  bottom  and  Ti-in.  round  rods  in  the  balance.  The 
standard  tower  is  built  in  seven  vertical  sections  varying 
in  height  from  8  ft.  to  6  ft.  2’/^  in.,  and  the  tops  are  ap¬ 
proximately  7  ft.  in  width.  The  standard  height  of  the 
nearest  conductor  to  the  ground  is  45  ft.  i  in.  Each  tower 
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Fig.  1 — Interior  of  Easthampton  Power  Station. 


NEW  HIGH-TENSION  TRANSMISSION  SYSTEM  IN 
CONNECTICUT  VALLEY. 

An  important  addition  to  the  high-tension  electric  trans¬ 
mission  system  of  New  England  has  been  in  opera¬ 
tion  for  about  a  year  in  the  Connecticut  Valley  dis¬ 
trict  of  Massachusetts  under  the  management  of  the  East¬ 
hampton  Gas  Company  and  the  Amherst  Power  Company, 
riie  enterprise  includes  the  introduction  of  hydroelectric 
service  into  the  Amherst.  Easthampton  and  Mount  Tom 
districts  and  the  construction  of  an  auxiliary  steam  turbine 
generating  station  and  substation  at  Mount  Tom  Junction, 
from  which  facilities  for  power  distribution  throughout  a 
wide  area  are  available.  A  conspicuous  feature  of  the  work 
is  the  operation  of  a  steel-tower  transmission  line  8.5  miles 
in  length  between  Amher.st  and  Mount  Tom,  the  line  deliv¬ 
ering  energy  purchased  from  the  Turner’s  Falls  Power 
C'ompany  at  23,ofX)  volts  to  the  I^asthampton  Gas  Com¬ 
pany.  The  construction  work  of  the  enterprise  has  been 
handled  by  the  local  companies  under  the  direction  of  Mr. 
H.  M.  Turner,  supervising  engineer,  and  the  consulting 
engineer  of  the  undertaking  is  Mr.  N.  J.  Neall.  of  Boston. 
Mass.,  formerly  of  the  firm  of  Thomas  &  Neall,  New  York 
and  Boston. 

Prior  to  the  establishment  of  the  Mount  Tom  generating 
station  and  substation  and  completion  of  the  steel-tower  line 
from  that  point  to  Amherst  energy  was  transmitted 
from  the  Turner’s  Falls  plant  to  Amherst  by  a  three-phase 
circuit  carried  on  a  wooden-pole  line,  the  distance  being 
18  miles.  This  line  has  been  retained  in  the  new  develop¬ 
ment.  the  e.xtension  to  Mount  "J  oin  Junction  being  carried 
on  steel  towers.  I'he  line  has  been  designed  for  ultimate 
operation  at  a  potential  of  66.000  volts.  'I'lie  auxiliary  tur¬ 
bine  plant  at  Mount  Tom  Junction  was  installed  in  order 
to  insure  absolutely  continuous  service  of  adecpiate  capacity. 


the  Connecticut  River  at  .Mount  Tom  to  the  generating 
station  of  the  Easthampton  Company,  the  latter  being  lo¬ 
cated  on  the  west  bank  of  the  stream  and  connected  with 
the  local  centers  of  distribution  by  a  4600-volt,  three-phase 
service. 

In  the  construction  of  the  transmission  line  nine  dead-end 


Fig.  2 — Method  of  Placing  Steel  Tower  Anchors. 

towers,  five  towers  with  7- ft.  extensions,  one  tower  with 
a  14-ft.  extension,  and  seventy-six  standard  towers  were 
erected.  One  mile  of  pole  line  was  built  to  connect  the  steel 
tower  line  with  the  old  line  in  Amherst,  and  the  4600-volt 
service  from  Mount  Tom  station  to  Easthampton  is  4  miles 
in  length,  wooden-pole  construction  being  followed  through¬ 
out. 

The  standard  tower  consists  of  an  A-frame  built  of 
steel  angles,  the  structure  being  12  ft.  square  at  the  bottom 
and  about  50  ft.  high.  In  general,  the  vertical  members 
are  built  of  3-in.  x  3-in.  x  346-in.  angles,  the  horizontal 
members  being  as  a  rule  of  2-in.  x  2-in.  x  angles,  and 
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is  surmounted  by  a  ^-in.  pipe  4.5  ft.  long,  carrying  three 
■>^-in.  round  rod  lightning  projections  2  ft.  in  length,  A 
7/16-in.  steel  ground  wire  is  also  carried  from  tower  to 
tower  above  the  transmission  wires.  The  standard  span 


Fig.  3 — Transmission  Line  with  Dead-End  Tower  in  Foreground. 

between  towers  is  500  ft.,  and  the  maximum  span,  at  the 
Connecticut  River  crossing,  is  1200  ft.  The  line  wire  is 
seven-strand  No.  2  B.  &  S.  copper  cable  carried  on  quad- 
ruple-petticoated  Fhomas  porcelain  insulators  14^-^  in.  in 
height,  which  are  spaced  on  a  6-ft.  loj^-in.  equilateral  tri¬ 
angle. 

The  towers  are  anchored  in  concrete  or  earth  founda¬ 
tions,  according  to  the  nature  of  the  soil  encountered.  The 
towers  were  assembled  on  the  ground,  rights  of  tow’er  loca¬ 
tion  having  been  purchased  from  landowners.  They  were 
erected  by  the  use  of  gin  poles,  a  force  of  twelve  men 
usually  being  required.  The  maximum  number  of  towers 
erected  in  a  single  day  was  fourteen,  the  contractors  for 
this  work  being  Messrs.  Fred  T.  Ley  &  Company,  Spring- 
field,  Mass.  The  tower  anchors  were  located  by  the  use 
of  adjustable  templates  built  of  angle  irons  and  round  rods, 
as  show’n  in  the  accompanying  illustration.  In  the  loca¬ 
tion  of  the  anchors  holes  were  first  excavated  at  the  ap¬ 
proximate  corners  of  the  tower.  Planks  were  then  laid 
across  the  holes  in  a  diagonal  fashion  and  the  template 
was  lined  up  against  the  timbers  and  leveled.  The  anchors 
were  then  attached  to  the  template  at  the  corners  and  the 
holes  backfilled  or  concreted.  The  templates  were  then 
removed  and  the  towers  attached  to  the  anchors. 

The  (lead-end  towers  are  provided  with  slightly  heavier 
angles  than  the  standard  structures  and  are  also  equipped 
with  two  pins,  one  on  each  side  of  the  tower,  carrying  each 
phase  wire.  Two  transpositions  were  made  in  the  line 
between  Mount  Tom  and  Amherst.  All  joints  in  the  wire.*; 
were  made  with  McIntyre  connectors  and  a  telephone  cir¬ 
cuit  of  l4-in.  steel  wire  is  carried  on  the  towers  about  10  ft. 
below  the  transmission  circuit  and  transposed  at  every 
tower.  I'he  insulators  are  carried  on  pins  composed  of 
2-in.  extra  heavy  pipe.  On  account  of  the  variations  in 
the  height  of  the  water  in  the  Connecticut  Valley,  particu¬ 
larly  in  the  lowlands  bordering  the  river  near  the  crossing 
of  the  line  from  the  east  to  the  west  bank,  the  towers  near 
the  shore  are  provided  with  a  foundation  facing  of  concrete 
5  ft.  in  height  to  protect  the  structure  from  floating  ice. 


The  river  crossing  is  supported  by  two  dead-end  towers 
carrying  the  conductors  60  ft.  above  the  ground,  the  base 
of  the  tower  being  18  ft.  square  in  each  case.  In  place  of 
copper  the  span  across  the  river  consists  of  three  special 
Siemens-Martin  steel  cables  Yz  in.  in  diameter  each.  The 
cables  were  cut  to  length  and  pulled  to  the  proper  sag  by 
the  use  of  turnbuckles,  the  construction  being  shown  in 
the  accompanying  drawing.  The  top  of  each  river  crossing 
tower  is  equipped  with  an  angle-iron  framework  carrying 
four  insulators  in  a  single  row  for  each  phase  wire,  but 
in  place  of  the  wire  the  insulators  carry  a  steel  plate 
clamped  to  their  tops,  the  plate  tying  the  four  insulators 
together  in  each  phase  and  being  provided  at  each  end 
with  a  turnbuckle  18  in.  in  length  to  which  the  phase  cable 
is  clamped. 

The  insulators  are  spaced  2  ft.  8  in.  apart  in  seriatim 
and  the  supporting  strap  is  supplemented  by  carrying 
the  conducting  steel  cable  to  approximately  the  middle 
point,  joining  the  cable  to  the  No.  2  line  wire  by  a  Dossert 
connector.  The  strap  is  4  in.  wide  and  Yz  in.  thick  and  is 
bolted  to  the  clamps  which  surround  the  insulator  heads, 
as  shown  in  the  accompanying  photograph  made  before  the 
copper  and  steel  line  wires  were  joined.  F.ach  river  tower 
is  equipped  with  a  grounding  bar  installed  on  each  side  of 
the  structure  and  the  conductors  are  each  tied  into  the 
tower  by  three  strain  insulators,  so  that  in  case  of  a  break 
in  the  line  at  the  tower  the  phase  in  trouble  will  immediate¬ 
ly  be  grounded. 

rile  standard  attachment  to  the  insulator  employed  on  the 
line  is  shown  herewith,  and  it  consists  of  a  double  helical 
tie  of  No.  4  copper  on  each  side  of  the  insulator,  making 
two  pairs  of  loops  around  the  insulator  cap.  The  main 
conducting  wire  is  carried  across  the  top  of  the  insulator 
through  a  porcelain  bushing,  and  just  outside  the  bushing  on 
each  side  the  helical  tying  is  begun  and  continued  for  a 
distance  of  6  in.,  the  end  on  each  side  being  carried  com¬ 
pletely  around  the  groove  in  the  insulator  head  and  con¬ 
tinued  down  the  phase  wire  aw’ay  from  the  insulator  for 
6  in.  more,  so  that  the  total  length  of  tie  wire  is  12  in.  on 
each  side  of  the  insulator. 

The  generating  plant  and  substation  at  Mount  Tom  is 
a  structure  of  brick,  concrete  and  steel  located  beside  a 
spur  track  of  the  Boston  &  Maine  Railroad  and  within 
about  a  hundred  yards  of  the  river.  The  generating  sta¬ 
tion  proper  is  about  ()0  ft.  long  by  70  ft.  in  width  and  at 
the  east  end  of  the  building  is  located  a  substation  or  trans¬ 
former  room  40  ft.  X  25  ft.  in  plan.  A  boiler  room  67.5  ft. 
X  47  ft.  and  a  turbine  room  57.5  ft.  x  40  ft.  in  dimensions 
divide  the  power  plant  into  two  fireproof  sections,  tem¬ 
porary  walls  being  left  on  the  north  side  of  the  station  to 


Fig.  4 — Mechanical  Connector  at  River  Crossing. 

provide  for  future  increases  in  capacity.  Beneath  the 
boiler  and  turbine  rooms  is  a  basement  about  20  ft.  high 
containing  condensing  and  pumping  equipment,  turbine 
foundations  and  piping.  The  transformer  house  is  built  in 
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two  stories  with  a  7.5-ft.  basement  containing  a  tank  and 
piping  for  cooling  water  service. 

Coal  is  brought  to  the  plant  by  rail  and  delivered  into 
a  temporary  storage  bin  at  the  west  of  the  boiler  room,  pro¬ 
vision  for  weighing  it  in  hand  barrows  being  made  in  front 
of  the  furnaces.  Two  350-hp  Heine  water-tube  boilers 
furnish  the  steam  supply,  these  being  operated  at  160  lb. 
without  superheating.  The  exhaust  gases  of  the  boilers 
discharge  through  short  tapering  uptakes  into  a  breeching 
leading  to  a  Custodis  radial  brick  stack  145  ft.  high  and 
8.5  ft.  in  inside  diameter.  The  stack  foundations  are  carried 
down  to  bed  rock  at  a  depth  of  12  ft.,  the  base  of  the  foun¬ 
dation  being  17  ft.  square.  In  general  the  station  founda¬ 
tions  are  carried  to  bed  rock,  piles  being  used  only  in  cases 
where  the  rock  was  over  12  ft.  below  the  surface  of  the 
ground,  and  the  basement  walls  are  thoroughly  water¬ 
proofed.  Where  piles  are  used  they  are  capped  with  con¬ 
crete  reinforced  by  old  steel  rails  to  prevent  any  cracking 
of  the  foundation  where  the  concrete  rests  on  the  rock  in 
case  of  pile  settlement.  Outside  walls  are  of  brick,  the 
thickness  being  16  in.  The  boiler  house  and  turbine  room 
are  provided  with  a  concrete  roof  supported  on  steel  trusses 
and  the  transformer  house  is  furnished  with  a  similar  roof 
carried  on  steel  I-beams. 

Water  for  boiler-feed  and  condensing  service  is  drawn 
from  the  Connecticut  River  by  a  i2-in.  x  15-in.  x  15-in. 
Worthington  duplex  low-service  steam  pump,  there  being 
a  14-in.  pipe  700  ft.  in  length  between  the  stream  and  a 
well  located  just  without  the  turbine-room  doorway.  The 
pipe  connections  provide  for  the  delivery  of  feed  water  to 
a  1500-hp  National  closed  heater  which  raises  the  tempera¬ 
ture  to  200  deg.  Fahr.  before  the  water  enters  the  boilers. 
The  heater  is  by-passed  and  it  delivers  water  to  a  6-in. 
feed  main  running  along  the  boiler  fronts,  from  which 
risers  lead  to  the  steam  generating  units.  From  the  boilers 
6-in.  steam  delivery  outlets  connect  with  a  15-in.  header 
from  which  branches  lead  to  the  turbine  and  auxiliary 
apparatus.  A  lo-in.  x  6-in.  x  lo-in.  Warren  feed  pump 
handles  the  boiler  water  supply. 

The  present  generating  unit  consists  of  a  looo-kva  West- 
inghouse  turbo-alternator  delivering  three-phase,  60-cycle 
energy  to  the  busbars  of  the  station  at  4600  volts,  the 
turbine  being  of  the  three-stage  type,  with  a  normal  speed 
of  3800  r.p.m.  It  operates  on  a  vacuum  of  29  in.  and  the 
governor  is  equipped  with  a  motor  control  for  the  purpose 
of  synchronizing  the  machine  more  readily  with  the  in¬ 
coming  service  from  Amherst.  The  speed  can  be  varied 


Fig.  5 — RIver-CrossIng  Tower. 


about  200  r.p.m.  by  the  governor  control,  which  is  operated 
by  a  i/io-hp,  125-volt  Westinghouse  direct-current  motor. 
Energy  for  this  machine  and  for  the  alternator  fields  is 
supplied  by  two  exciters,  one  being  a  50-kw  machine  direct- 


driven  by  a  75-hp,  440-volt  induction  motor  running  at 
2500  r.p.m.  and  the  other  a  50-kw  turbo-exciter  running 
at  2250  r.p.m.  The  latter  machine  is  equipped  with  fan 
cooling  apparatus  and  the  generator  winding  is  of  the 


Fig.  6 — Transmission  Line  Crossing  River. 

interpole  type.  The  turbine  is  provided  with  a  supply  of 
air  for  cooling  the  generator  through  a  duct  carried  under 
the  floor  from  an  opening  in  the  north  wall  of  the  building. 
The  turbine  exhausts  into  a  Westinghouse  LeBlanc  con¬ 
denser  located  directly  under  the  unit  in  the  basement. 
The  condenser  is  provided  with  an  8-in.  discharge  line  to 
the  river  and  takes  injection  through  a  lo-in.  line  connect¬ 
ing  with  the  exterior  well  above  mentioned.  For  starting 
the  unit  water  for  injection  can  be  drawn  from  a  tank  lo¬ 
cated  on  the  power-house  roof,  a  6-in.  lead  connecting  with 
the  condenser.  The  condenser  air  pump  is  driven  by  a 
Westinghouse  steam  turbine,  which  is  operated  at  1500 
r.p.m. 

Condensation  from  the  local  steam-heating  system  of  the 
plant,  which  is  served  by  the  boilers  through  a  reducing 
valve,  is  collected  in  a  200-gal.  tank  in  the  basement  and 


REPRESENTATIVE  CONSTRUCTION  COSTS,  STEEI.-TOWER  LINE. 
(8.5  MILES.) 


Haulage,  all  line  materials  . 

Haulage  of  towers  only . 

Haulage,  anchors  only . 

Setting  anchors . 

Excavation . 

Stringing  wire. . 

Tower  assernbling . 

Tower  erection . . 

Tower  protection  against  ice .  . 

Total  cost  of  labor  per  tower,  excluding  contractor's 
profit . 

Right-of-way. . . . 

Engineering,  including  preliminary  surveys . 

Overhead  expanses,  general . 

Cost  of  material  for  line,  $18,212;  per  tower,  $196;  per 
mile,  $2,140. 

Cost  of  one  river  tower  in  place  .$1375. 

Total  cost  of  material  and  labor  complete  river  span, 
$.1,258. 


Cost  i)er  Per 

Tower  Mile. 


$8.90  $97.00 

4.28  46.80 

.16  1.72 

3.38  37.00 

6.91  75.50 

13.25  145.00 

8.20  90.00 

6.10  66.60 

8.34  98.00 

70.50  772.00 

124.00  1,155.00 

16.10  _ 

21.80  _ 


thence  returned  to  the  boilers  via  the  feed  pump  and  heater. 
Other  auxiliaries  located  in  the  basement  include  a  3-in.  x 
2-in.  X  3-in.  duplex  turbine  oil  pump;  a  centrifugal  sump 
pump  driven  by  a  2-hp  motor  controlled  by  float  switch, 
and  two  Kenney  centrifugal  pumps  drawing  water  from 
eight  driven  wells  for  general  plant  service,  each  pump 
being  driven  by  a  5-hp,  iio-volt  General  Electric  induction 
motor  running  at  1800  r.p.m.  The  motor  starter  for  the 
roof-tank  service  is  located  on  the  switchboard  gallery  in 
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the  turbine  room  and  mechanically  connected  to  a  float 
switch  in  the  tank.  The  general  service  pumps  are  directly 
piped  to  the  roof  tank.  The  turbine  room  is  served  by  an 
8-ton  Maris  crane  and  a  “Peerless”  hoist  of  the  same 
capacity  is  installed  in  the  transformer  room. 

'I'he  incoming  phase  wires  from  the  Amherst  power 


Fig.  7 — 66, 000- Volt  Entrance  Bracket. 

system  are  brought  into  the  substation  through  36-in.  Akron 
|)ipe  bushings  and  after  passing  through  disconnecting  ktiife 
switches  and  choke  coils  the  leads  terminate  in  three  66,000- 
volt  solenoid-operated  oil  switches  located  on  the  second 
floor  of  the  substation.  From  this  point  the  leads  drop  to 
the  high-tension  terminals  of  three  500-kw  Westinghouse 
transformers  of  the  water-cooled  type,  located  on  the 
ground  floor  of  the  building.  These  reduce  the  potential 
from  22,000  volts  to  4600  volts  and  deliver  energy  to  a 
busbar  installation  in  the  turbine  room  which  is  arranged 
to  permit  the  separate  operation  of  the  steam  and  hydro¬ 
electric  service  if  desired,  although  normally  the  two  serv¬ 
ices  arc  handled  in  multiple,  d'he  switchboard  is  mounted 


Fig.  8 — standard  Type  of  Tower. 


10  ft.  above  the  floor  of  the  turbine  room.  It  is  of  the 
remote-control  type,  energy  being  supplied  for  the  opera¬ 
tion  of  solenoid  oil  switches  by  the  turbine  e.xciter  units. 
The  height  of  the  turbine  room  is  28  ft.  and  in  the  section 
directly  below  the  switchboard  are  located  the  oil  switches 
controlling  the  4600-volt  distribution  and  bus  circuits  of 


the  system.  The  transformer  house  is  51  ft.  in  height  and 
it  is  connected  with  the  bus  structure  in  the  turbine-room 
by  cables  run  in  conduit.  The  high-tension  conductors 
enter  the  substation  from  the  steel  tower  line  with  a  spacing 
of  48  in.  apart  on  centers.  The  substation  is  separated 
from  the  generating  plant  by  fireproof  doors  and  the  second 
floor  is  reached  by  an  iron  stairway. 

The  switchboard  is  located  on  a  reinforced  concrete 
gallery  and  contains  sixteen  panels  controlling  the  various 
machines,  high  and  medium  tension  switches.  The  usual 


Fig.  9 — Conductor  Attachment  at  River-Crossing  Tower. 

power-factor  indicator,  frequency  indicator,  voltmeter,  am¬ 
meter,  regulating  and  recording  equipment  is  installed.  A 
bus-junction  panel  is  provided  which  enables  the  steam 
and  hydroelectric  services  to  be  paralleled  after  the  usual 
synchronizing.  Each  feeder  panel  is  equipped  with  an 
ammeter  induction  wattmeter  and  overload  relay  connecting 
with  the  4600-volt  oil  switches  on  the  floor  below.  The 
switchboard  is  lighted  effectively  by  eleven  i6-cp  incan¬ 
descent  lamps  mounted  in  a  horizontal  tin-lined  reflector 
hung  by  wrought-iron  pipe  about  10  ft.  above  the  gallery 
floor.  House  lighting  and  small  motor  service  is  supplied 
through  three  5-kw  transformers  distributing  energy  from 
a  cabinet  situated  on  the  switchboard  gallery  near  the 
operating  desk.  By  means  of  a  double-throw  switch  the 
house  lighting  can  be  thrown  upon  either  direct  or  alter¬ 
nating-current  service  at  110  volts,  providing  an  emer¬ 
gency  means  of  illumination  in  case  of  trouble  on  the 
alternating-current  systems. 

I'he  West  Boylston  textile  mills  are  the  largest  con¬ 
sumers  of  the  company's  service  at  present,  but  it  is  an¬ 
ticipated  that  a  substantial  increase  in  the  amount  of  manu¬ 
facturing  in  the  vicinity  of  Easthampton  will  result  from 
the  introduction  of  the  company’s  power.  I'he  Easthamp¬ 
ton  company  distributes  energy  in  the  community  within 
radius  of  the  station,  and  the  large  textile  mills  above  men¬ 
tioned  will  shortly  double  their  capacity. 

The  accompanying  selected  cost  data  have  been  obtained 
through  the  courtesy  of  the  engineers  in  charge  of  the 
design  and  installation  of  the  high-tension  line. 


TEST  ON  GROUNDS  IN  IOWA  SOILS. 


The  accompanying  table  gives  results  reported  on  the 
resistance  of  different  types  of  grounds  and  ground  plates 
by  the  committee  on  “grounded  secondaries”  of  the  Iowa 
Electrical  Association  at  its  recent  convention  at  Daven¬ 
port.  The  tests  at  Ames  were  carried  on  under  the 
supervision  of  Professor  Eish,  of  the  department  of  elec¬ 
trical  engineering,  Iowa  State  College,  while  those  at 
Iowa  City  were  under  the  supervision  of  Professor  Ford, 
of  the  department  of  electrical  engineering,  Iowa  State  Uni¬ 
versity.  The  committee,  which  has  been  in  existence  sev¬ 
eral  years,  made  a  report  at  the  1910  convention.  Part  of 
the  grounds  reported  upon  under  the  tests  at  Ames  were 
measured  last  year.  The  resistance  this  year  of  these 
grounds  as  compared  to  a  year  ago  is  given  in  the  table 
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printed  below  in  the  column  which  is  headed  “Relative  to  HYDROELECTRIC  STATION  AT  CLINTON,  MASS. 

Last  Year.”  - 

In  its  report  the  committee  called  attention  to  the  fact  Municipal  Plant  at  the  Wachusett  Reservoir  Dam, 

that  the  grounds  at  Ames  were  constantly  moist,  while  those  t?  r  -nri.-  i.  t  o  u  ^  ..i.  *•  *. 

r  i  u-u  u  '  ..u  •  .  ^  Energy  from  Which  Is  Sold  to  the  Connecticut 

at  Iowa  City  were  on  top  of  a  hill  where  the  moisture  was 

less  constant.  This  accounts  for  the  difference  in  results.  River  Transmission  Company. 

The  grounds  at  Ames  were  in  black  soil,  where  water  was  v-  i  u  .  .t  i  .  .i 

r  13  1  the  closing  of  a  switch  at  the  power  plant  at  the 

found  5  ft.  below  the  surface  at  the  driest  time  of  the  l-v  ,  r  u  ...  •  .  /-i-  .  u 

™  ^  ^  ,  1-  .•  j  t  U  dam  of  the  Wachusett  reservoir  at  Clinton,  Mass.,  by 

year,  lests  at  certain  grounds  were  discontinued  because  .  r  .i  at  .  .  o  c 

•  1.1  L  .  •  j  j  agent  of  the  Metropolitan  Water  &  Sewerage 

the  results  were  so  variable  that  it  was  not  considered  i,  ,  v  .u  c.  .  r  m  k  .. 

.  .  .,  ^  .  1  .  .  'ni-  .  TA  •  1  Board  on  Aug.  lo,  loii,  the  State  of  Massachusetts  en- 

worth  while  to  continue  the  test.  The  Garton-Daniels  ,  ,  .t  i  i  .  •  i  r  •  i 

,  .  ,  ,  ,  .  ,  .  •  11  1  tered  on  the  sale  of  electrical  energy  for  commercial 

ground  in  charcoal,  which  is  practically  the  same  as  an  -r.-  •  •.  .  .  .u  c  .  •  .  r  ui- 

r  .  1-  ’  •  1  .  -I  •  .  u  1  uses.  This  is  said  to  be  the  first  instance  of  a  public 

iron  plate,  was  discontinued  because  its  resistance  had  ^  i.-  jr.vji  .ri  .- 

,  L  •  .1  c  .  .1  .  j-£c  1.  .  water  supply  being  used  for  the  development  of  electric 

increased  so  much  in  the  first  year  that  it  was  difficult  to  .  /  if  •  n  t'u  .  i 

^  ^  ,  energy  to  be  sold  commercially.  The  event  was  made 

measure  with  the  regular  instruments  used.  f  i  .  i  •  i  .•  .  r  o  -  u*  u  .u  u  j 

fill-  •  1  possible  by  a  legislative  act  of  1895,  which  gave  the  board 

rile  committee  noted  that  there  is  more  variation  be-  ^  °  ,  , 

...  .  ,  ^  ^  authority  to  utilize  the  fall  of  water  at  any  dam  under 

tween  maximum  and  minimum  resistance  at  different  sea-  .  r  .l  j  .•  r  1  j 

,,  V  1  I  .1  •  .1  J  1  .  I  ffs  charge  for  the  production  of  power  or  electricity  and 

sons  m  the  charcoal  grounds  than  in  earth,  and  also  noted  ^  ^  1  .  f  .  •  • 

,  u-  u  .u  1  .  -ru  fo  transmit  such  power  or  electricity  by  pipes,  wires  or 

that  all  fit  thp  rpcictanrpc  ar#»  hitrhpr  than  la«t  vpar  I  hf^re  ^  hi  ^  ^  \  ^ 

Other  suitable  means,  and  sell  the  same,  or  the  right  to 
use  such  water,  by  written  or  other  contracts,  for  a  term 
not  exceeding  fifteen  years. 

In  the  present  case  the  Water  Board  has  entered  into  a 
five-year  contract  to  supply  the  energy  that  is  generated 
at  the  Wachusett  dam  to  the  Connecticut  River  Transmis¬ 
sion  Company,  of  Brattleboro,  Vt.  It  is  probable  that 
most  of  the  energy  will  be  used  by  the  Lancaster  mills  at 
Clinton,  to  which  it  has  been  resold  by  the  transmission 
company.  The  energy  will  be  paid  for  at  the  rate  of  5.3 
mills  per  kw-hour. 

The  Metropolitan  Water  Board  will  draw  daily  about 
100,000,000  gal.  from  the  Wachusett  reservoir  for  the  sup¬ 
ply  of  the  metropolitan  district.  This  water  has  a  fall  of 
about  90  ft.  at  the  dam.  I'he  Legislature  of  1908  made  an 
appropriation  of  $115,000  for  the  installation  of  a  power 
plant  and  last  December  the  board  entered  into  a  contract 
with  the  S.  Morgan  Smith  Company,  of  York,  Pa.,  for 
the  construction  of  the  plant,  the  price  being  $71,500,  and 
the  work  was  begun  in  February  of  this  year.  The  plant  is 
installed  in  the  granite  gate  house  and  consists  of  four 
turbine  units  of  the  spiral-case,  horizontal-shaft  type,  di¬ 
rect-connected  to  looo-kva,  60-cycle,  three-phase  genera¬ 
tors.  F.ach  turbine  takes  its  supply  of  water  from  a  ver¬ 
tical  pipe  having  an  outlet  4  ft.  in  diameter.  The  outlet 
area  of  the  draft  tube  measured  at  right  angles  to  its  axis 
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Federal . 

Garton  Daniels  in  coke  . 

Universal . 

J-in.  pipe  in  coke  . 

i-in.  pipe  in  earth,  5  ft 

Paragon . 

l..i-in.  pipe  in  earth,  5  ft 


in  charcoal.  The  grounds  using  copper  plates  show  higher 
resistance  than  grounds  of  iron  plates. 

Professor  Ford,  of  Iowa  City,  in  commenting  on  the 
tests,  said  that  the  results  upset  all  previous  ideas  about  the 
superiority  of  grounds  in  coke  and  charcoal,  and  other 
fancy  expensive  grounds.  The  simplest  and  cheapest 
grounds  of  old  iron  pipe  show  up  better  than  the  more 
expensive  types.  He  thought  the  reason  for  the  failure  of 
coke  and  charcoal  to  show  good  results  was  the  fact 
that  they  are  not  pulverized  as  finely  as  earth.  There¬ 
fore  they  dp  not  retain  moisture  as  well  as  earth,  and  it 
is  the  moisture-retaining  qualitities  of  the  material  sur¬ 
rounding  a  ground  that  determine  its  constancy.  He  gave 
the  following  results  of  a  test  he  had  made  on  the  relative 
resistance  measured  between  two  plates  buried  in  different 
kinds  of  material  in  a  vessel  filled  with  water  up  to  the 
level  of  the  top  of  the  material:  Gravel,  1800  ohms;  water 
from  tap,  400  ohms;  sand,  1000  ohms;  black  loam,  517 
ohms;  charcoal.  680  ohms.  These  tests  showed  the  influ¬ 
ence  of  the  size  of  particles  on  resistance  and  the  fact  that 
the  resistance  depends  on  the  moisture. 


Fig.  1 — Dam  and  Power  Plant. 


is  385/2  sq.  ft.  The  size  of  each  turbine  unit  is  such  that 
when  the  wicket  gates  are  fully  open  and  the  speed  is  400 
r.p.m.  the  discharge  under  a  head  of  90  ft.  is  between 
160  cu.  ft.  and  170  cu.  ft.  per  second.  The  gates  are  of 
the  wicket  pattern,  made  of  steel  forgings,  with  gate  and 
spindle  in  one  piece.  The  mechanisms  for  opening  and 
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closing  the  gates  are  on  the  outside  of  the  spiral  cases. 
Each  unit  is  equipped  with  a  governor  of  the  relay  type 
made  by  the  Lombard  Governor  Company  and  the  gov¬ 
ernors  are  fitted  with  a  remote  controlling  device  operating 
on  60-cycle  alternating-current  energy  from  the  station 
switchboard.  In  addition  to  the  four  main  Westinghouse 
generators  there  are  two  auxiliary  direct-current  genera¬ 
tors  to  be  used  as  exciters,  connected  to  two  turbines,  one 


Fig.  2 — Interior  of  Power  Plant. 


of  90  hp,  the  other  of  no  hp.  The  completed  plant  is 
designed  to  deliver  three-phase,  60-cycle  energy  at  a  nomi¬ 
nal  pressure  of  13,800  volts. 

The  Connecticut  River  Transmission  Company,  to  which 
the  energy  is  supplied,  has  a  substation  at  the  Lancaster 
mills,  yi  mile  from  the  dam,  and  the  energy  hitherto  sup¬ 
plied  the  mills  was  brought  over  its  high-tension  line  from 
V'^ermont.  There  are  connected  to  the  lines  two  frequency 
chargers,  each  of  about  2000-kw  rating.  The  new  plant  is 
ilesigned  to  operate  in  parallel  with 
the  plants  of  the  Connecticut  River 
Company. 

There  are  three  25-kw  air-cooled, 
oil-insulated  transformers  in  the  sta¬ 
tion  so  connected  that  polyphase  en¬ 
ergy  will  be  available  in  the  station 
whether  the  plant  of  the  board  is 
operating  or  not.  The  secondary 
terminals  are  connected  to  the 
three-phase  bus  on  the  service  panel. 

I'he  connection  with  the  high-ten¬ 
sion  bus  is  made  through  fuses  on 
the  station  side  of  the  main  meter. 

Each  of  the  two  transmission 
lines  is  provided  with  electrolytic 
lightning  arresters  installed  in  a 
concrete  lightning-arrester  house  at 
the  end  of  the  underground  cables. 

Mr.  Dexter  Brackett  is  chief  en¬ 
gineer  of  the  Metropolitan  Water 
Works  and  Mr.  E.  R.  B.  Allardice, 
local  works  superintendent,  to  whom 
the  Electrical  World  is  indebted  for 
the  interior  views  reproduced,  has 
charge  of  the  plant.  Mr.  B.  C. 
fhayer  is  electrician.  Prof.  W.  L. 

Puffer  acted  as  consulting  electri¬ 
cal  engineer  for  the  installation. 

In  order  to  adjust  matters  of  taxation  by  the  town  of 
Clinton,  in  which  the  plant  is  located,  the  Legislature  of 
1909  passed  special  legislation  which  fixes  the  value  of  the 
works  at  $125,000,  on  which  the  town  may  levy  its  tax. 

On  the  first  day  of  its  operation,  Aug.  10.  only  one  unit 
of  the  plant  was  operated,  but  a  second  unit  was  put  in 
operation  on  the  following  day  and  before  the  end  of  the 
month  the  third  unit  will  be  used.  The  fourth  unit  is  to 


be  held  in  reserve  as  an  auxiliary  should  repairs  be  needed. 

The  Wachusett  reservoir  contains  when  full  about 
65,000,000,000  gal.  of  water  and  has  a  surface  of  4195 
acres.  The  main  dam  is  850  ft.  between  terminal  struc¬ 
tures.  It  is  185  ft.  thick  at  the  bottom  and  25  ft.  thick 
at  the  top  and  has  a  maximum  height  above  rock  founda¬ 
tion  of  207  ft.  The  water  is  129  ft.  deep.  The  dam  and 
reservoi''  cost  the  State  $11,000,000  and  required  ten  years 
to  complete.  The  basin  formerly  contained  a  populous 
village,  mills,  schoolhouses  and  churches. 


A  STEAM-PLANT  TRANSMISSION  SYSTEM  FOR 
HARRISON  COUNTY,  lA.,  AND  WASH¬ 
INGTON  COUNTY,  NEB. 

By  W.  a.  rKussELi.. 

HE  old  central  station  in  small  towns,  operated  singly, 
seems  to  be  losing  ground  in  favor  of  the  transmis¬ 
sion  system  supplying  service  to  a  half  dozen  or 
more  towns.  The  latter  system,  moreover,  appears  to  be 
the  only  means  whereby  certain  territory  with  small  popu¬ 
lation  may  be  profitably  served. 

In  1909  the  Bullock  Public  Service  Company  bought  the 
old  electric-light  plant  at  Missouri  \"alley,  la.,  3800  popu¬ 
lation,  and  also  the  plant  at  Blair.  Xch..  3500  population. 
15  miles  distant;  later  the  plant  at  Logan.  la.,  2000 
population,  and  9  miles  from  Missouri  X'alley,  was  pur¬ 
chased.  Because  of  the  small  size  of  the  towns  and  the 
adverse  conditions  under  which  the  older  central  stations 
were  operated,  these  plants  had  never  made  any  money 
for  their  owners.  They  have  now  been  replaced  bv  a 
modernly  equipped  central  generating  plant. 

625-kva  turbo-alternator  has  just  been  installed  at 


Missouri  \’alley,  and  16.500-volt  transmission  lines  built  to 
Logan  and  Blair,  with  a  2-mile  branch  from  the  Logan 
line  to  Magnolia.  la.,  300  population.  .\  number  of  enter 
prising  farmers  who  had  been  operating  a  gasoline  plant 
built  a  2-mile  line  to  connect  with  the  2300-volt  local  dis 
tribution  in  Missouri  Valley  and  are  now  enjoying  reliabb 
twenty-four-hour  service.  Other  towns  in  the  territor\ 
will  have  service  as  soon  as  arrangements  can  be  made. 


Fig.  1 — 650-kva  Turbine  at  Missouri  Valley,  Iowa. 
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At  Missouri  Valley  2300-volt,  three-phase  service  is 
used  for  the  local  distribution,  and  at  Blair  and  Logan 
1150  volts.  Owing  to  the  small  size  of  Magnolia,  voltage 
is  stepped  down  from  16.500  to  230-1 15  volts,  three-wire, 
for  local  distribution.  On  Sundays  the  old  Blair  plant  is 
run  and  carries  the  load  for  the  entire  system.  This  keeps 


Fig.  2 — Span  Over  Missouri  River  at  Blair,  Neb. 

the  Blair  jilant  in  order  for  emergencies  and  gives  time 
to  clean  boilers  or  make  repairs  at  Missouri  \'alley. 

One  of  the  interesting  features  of  this  installation,  from 
an  engineering  standpoint,  is  the  crossing  of  the  transmi.s- 
sion  line  over  the  Missouri  River  near  Blair,  Xeb.  As  the 
town  is  2j<>  miles  from  the  river  and  it  is  intended  to  serve 
other  towns  near  Blair,  the  main  line  of  16,500  volts,  three- 
phase,  W'as  carried  across  the  river  to  that  town. 

Two  loo-ft.  steel  towers  were  used  at  the  river.  'I'hey 
were  bought  with  lioles  punched  and  sections  numbered, 
and  were  built  up  cm  the  concrete  foundations.  The  towers 
are  20  ft.  square  at  the  base,  tapering  to  a  double  .\  at  the 
top.  10  ft,  wide.  A  lo-in.  x  12-in.  x  lo-ft.  oak  cross-arm  is 


Fig.  3 — Details  of  Tower  and  Break  Insulator  for  Main  Line  Of 
16,500  Volts. 

fastened  to  the  lop  ‘‘saddle."  The  towers  are  double-guyed 
on  three  sides  to  concrete  anchors  with  ^g-in.  galvanized 
messenger  cable. 

The  three  cables  over  the  river  are  spaced  4  ft.  ajiart 
for  the  i20o-ft.  span  and  have  30-ft.  sag.  These  cables 
are  seven-strand,  ^-in.  steel,  with  a  heavy  copper  jacket, 
and  are  fastened  to  double-break  insulators  at  the  towers. 


(iuy  cables  of  Ij-in.  messenger  are  fastened  to  the  othei 
side  of  the  break  insulators,  and  passing  over  the  cross- 
arm  are  anchored  in  concrete  set  in  the  ground  200  ft. 
back  from  the  towers.  This  construction  leaves  very  little 
strain  on  the  towers,  except  the  holding  weight  of  the 
guys  and  span  cables.  A  large  factor  of  safety  has  been 
provided  for  all  strains. 

Extra  heavy  windmill-type  towers  were  used  at  all  rail¬ 
road  crossings,  and  30-ft.  white  cedar  poles  w'ere  set  for 
country  lines. 

The  turbo-alternator,  switchboards,  transformers  and 
aluminum  cell  lightning  arresters  were  made  by  the  West- 
inghouse  Company.  The  river  towers  were  built  and  the 
switchboards  and  all  high-tension  apparatus  were  installed 
under  the  direction  of  Mr.  \V.  A.  Trussed,  of  St.  Charles. 
Mo.  Mr.  E.  A.  Bullock.  Omaha,  Neb.,  is  president  and 
general  manager  of  the  Bullock  Public  Service  Company. 

A  SEMI-GRAPHICAL  METHOD  FOR  DETERMINING 
THE  REGULATION  OF  TRANSFORMERS 
AND  TRANSMISSION  LINES. 

By  H.  Be\vl.\y. 

HI-1  simplest  method,  theoretically,  of  calculating  the 
regulation  of  any  inductive  circuit  is  doubtle.ss  the 
one  involving  the  use  of  the  circle  diagram.  While 
this  method  is  all  that  could  be  desired  theoretically,  and 
is  satisfactory  for  some  purposes,  like  all  graphical  meth¬ 
ods  it  is  accurate  in  practice  only  when  the  various  <|uan- 
tities  involved  in  the  construction  are  of  similar  magnitude. 
This,  unfortunately,  is  a  condition  seldom  if  ever  found  in 
practical  work  of  the  kind  under  consideration. 

To  obtain  satisfactorily  accurate  results  when  consider¬ 
ing  the  regulation  of  large  modern  transformers,  a  diagram 
having  a  radius  of  50  in.  to  too  in.  is  necessary.  The  draw¬ 
ing  instruments  for  diagrams  of  this  size  require  two  men 
to  handle  them  and  are,  at  best,  very  cumbersome. 

The  problem  as  applied  to  transmission  lines  has  been 
solved  by  the  use  of  a  table  of  factors*  for  various  fre¬ 
quencies,  wire  sizes  and  angles  of  lag.  These  factors  may 
be  found  in  the  Electrical  World,  Vol.  46.  in  an  article 
on  “Regulation  and  Efficiency  of  'rransmission  Lines.”  by 
Hr.  Harold  Pender. 

Having  a  large  number  of  problems  involving  inductive 
circuits,  the  writer  worked  out  the  following  method  which 
will  be  found  simple,  convenient  and  sufficiently  accurate 
for  all  practical  purposes.  The  error  in  the  first  result  is 
a|)preciable  only  under  conditions  of  very  large  drop  ami 


H  A 


Method  of  Determining  Regulation  of  Transformers  and  Trans¬ 
mission  Lines. 


can  easily  be  eliminated  by  again  substituting  the  value 
found  by  the  first  calculation  in  the  equation  and  then 
obtaining  a  second  approximation. 

LA.  v^ry  complete  table  giving  the  physical  and  electrical  cunsUnts  of 
wire  and  the  inductance  of  transmission  tines  for  the  various  standard 
spacings  will  be  found  in  the  “Standard  Handbook  for  Electrical  Engi¬ 
neers,'*  p.  627. 
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In  the  accompanying  illustration  let 

OEx  be  the  delivered  voltage; 

AEt  be  the  generated  voltage; 

OC  be  the  IR  drop ; 

OB  be  the  IX  drop,  and 

OA  be  the  IZ  drop. 

The  power-factor  of  the  receiving  circuit  is  the  cosine 
of  angle  lOE^,  which  is  the  angle  of  lead  of  the  emf. 
Draw  AD  perpendicular  to  OEx  and  with  Ex  as  a  center 
draw  an  arc  through  A  intersecting  OEx  prolonged  at  D^. 
riie  triangle  ExOA  is  the  familiar  triangle  of  pressures. 
.^s  AD  Ex  is  a  right  angle 

Tliy  =  ExD*  A- AD^  (i) 

AEx  —  ExD^ 

Exiy  r  Air  =J^xDl ^Exiy  +  DD,^  X  ( 2 ) 

_  DD^  =  AD*-^{2ExDA-i^D  _  (3) 

As  DDj  is  generally  very  small  compared  to  2  ExD  it  may 
be  dropped  from  the  fraction  (3)  without  great  error,  and 
DD,  =  Ab*-^2ExD  (3A) 

If  DD,.  AD  and  OD  are  expressed  in  per  cent  of  ExO 
then 

DD\  =  AD^  -^  (  200  +  2OT) )  ( 3B ) 

In  using  this  method  the  drops,  OC  and  OB.  are  laid  off 
on  cross-section  paper  to  a  suitable  scale  and  point  A  is 
thereby  located.  Draw  an  arc  having  a  radius  of  100  arbi¬ 
trary  units  and  with  O  as  a  center  for  a  power-factor  circle 
Draw  OD  for  any  desired  power-factor  and  erect  AD  per¬ 
pendicular  to  OD.  Measure  AD  and  OD  and,  by  formula 
(3.\)  or  (3B),  calculate  DD^.  This  first  approximation  is 
usually  sufficiently  exact,  but  if  the  value  of  AD  is  large 
or  great  accuracy  is  necessary  a  second  value  may  be 
obtained  by  substituting  in  equation  (3)  the  value  of  DO, 
found  by  equation  (3A). 

The  accuracy  of  the  method  when  the  graphical  work  is 
done  to  a  convenient  scale  may  be  shown  by  solving  Case  i 
in  the  Electrical  World  article  mentioned  above,  using  a 
sheet  of  8-in.  x  lo-in.  cross-section  paper,  a  5-in.  compass 
and  a  lo-in.  slide  rule  for  all  calculations. 

Data. — Three-phase,  three-wire  balanced  system. 

Power  delivered,  kw,  500. 

Voltage  delivered  (between  wires),  10,000. 

Power-factor,  per  cent,  80. 

Resistance  (one  wire),  ohms,  18.72. 

Reactance  (one  wire),  ohms,  1.078. 

Calculations. 


500,000  . 

Current  per  wire,  amp,  ‘  _  =  36.1  amp. 

10,000  X  0.8  X  V3 

,  .  .  ,  10,000  _ 

F.mf,  neutral  point  to  any  wire,  volts,  ^  =  5780. 

V3 

Per  cent  I R  =  X  ^00  ^  ^^.7. 

5780 

Per  cent  IX  —  X  100  =  0.673. 

5780 

Per  cent  AD  —  6.^]  OD  —  ().7y \  DD^  by  (3B)  =0.192; 
OD,  =  OD  -f  DD,  =  9.96. 


riie  correct  regulation  as  given  in  the  article  is  9.92  per 
cent,  and  hence  the  error  in  the  drop  is  0.4  per  cent.  This 
error  is  well  within  the  limits  of  error  of  the  slide  rule  and 
the  graphical  work  and  the  allowable  error  in  practical  cal¬ 
culations  of  this  nature. 

The  error  due  to  dropping  DD,  from  equation  (3)  is  very 
small  for  diagrams  of  the  usual  proportions.  The  follow¬ 
ing  table  gives  the  amount  of  this  error  in  terms  of  ExD 
for  various  values  of  AD. 


.40/ ExD. 
0.1 
0.2 
0.4 
0  8 


Error 

E(|uation  (3A). 
-(-0.000013 
+  0.0002 
+  0.003 
-f  0.04 


Error 

Second  Approximation. 

—  0.000002 
—  0.0001 
—  0.0042 


From  the  above  table  it  will  be  seen  that  a  second  ap- 

ExD 

proximation  is  necessary  only  when  AD  >  ;  in  ex- 

4 

ExD 

treme  cases  where  AD  ^  2  ^  third  approximation  may 


sometimes  be  desirable. 


VARIATION  OF  RESISTANCE  WITH  TEMPERA¬ 
TURE  SHOWN  BY  NERNST  GLOWER. 


By  Albert  A.  Somerville. 


The  Nernst  lamp  is  the  development  of  Prof.  Walther 
Xernst,  of  Gottingen  University,  who  produced  the 
glower  which  bears  his  name  while  investigating 
certain  substances,  such  as  thorium,  cerium,  zirconium, 
erbium,  tythrium  and  glucinum,  used  in  the  Welsbach 
mantle.  Among  these  Dr.  Nernst  experimented  with  mag¬ 
nesium  oxide  mixed  with  porcelain,  which,  while  an  insu¬ 
lator  when  cold,  he  found  to  be  a  good  electrolytic  conduc¬ 
tor  when  hot.  The  present  Nernst  glowers  or  filaments  are 
made  from  kaolin. 

Owing  to  the  high  resistance  of  the  glower  when  cold, 
the  lamp  is  started  by  heating  the  glower  with  a  match  or 
by  means  of  an  automatic  electric  heater.  This  electric 
heater  is  cut  out  of  circuit  by  an  electromagnet  as  soon  as 
the  glower  begins  to  conduct.  The  glower  resistance  de¬ 
creases  rapidly  as  its  temperature  increases,  so  a  ballast  or 
balancing  resistance  having  a  large  positive  temperature 
coefficient  of  resistance  must  be  used  in  series  with  it.  This 
ballast  usually  consists  of  an  iron  wire,  sealed  in  glass  to 
prevent  its  oxidation  and  surrounded  by  hydrogen  to  con¬ 
duct  heat  away  more  rapidly. 

Since  the  glower  in  operation  is  intrinsically  very  bright 
it  must  usually  be  inclosed  in  a  ground-glass  shade  when 
used  as  a  light  source  for  interior  illumination.  This  high 
intensity  also  permits  its  use  as  a  point  source  of  light  to 
be  reflected  from  the  moving  mirror  of  a  galvanometer, 
giving  an  excellent  mark  on  a  scale  or  screen. 

On  account  of  the  electrolytic  nature  of  the  conduction 
occurring  in  the  glowers  they  are  used  generally  on  alter¬ 
nating-current  lines  and  last  longer  under  this  condition 
than  when  on  a  direct-current  line.  The  platinum  heater 
is  also  gradually  destroyed  due  to  vaporization  of  the 
platinum  below  its  melting  point,  but  the  iron  ballast  may 
last  for  years.  The  watts  consumption  per  candle-power 
varies  with  the  number  of  filaments  in  parallel,  due  to  the 
mutual  heating  effect  of  one  filament  upon  the  other,  the 
radiation  varying  as  the  fourth  power  of  the  absolute  tem¬ 
perature. 

The  usual  form  in  which  these  filaments  are  put  on  the 
market  is  that  of  comparatively  short,  thick  rods  which  are 
connected  in  multiple  to  make  up  the  required  candle-power 
of  the  unit.  Each  rod  or  filament  is  about  13  mm  in  length 
and  I  mm  in  diameter.  In  the  present  series  of  tests,  how¬ 
ever,  most  of  the  measurements  were  made  by  using  two 
single-glower  filaments  connected  in  series,  the  resistance 
of  the  pair  being,  of  course,  four  times  that  of  the  same 
units  connected  in  parallel.  The  resistance  was  measured 
by  means  of  a  dial  bridge,  no  dummy  leads  being  used 
since  the  resistance  of  the  lead  wires  could  easily  be  neg¬ 
lected  in  comparison  with  that  of  the  filament  itself.  The 
greatest  source  of  possible  error  was  due  to  thermal  emfs. 
for  the  thermal  emf  set  up  between  a  Nernst  filament  and 
a  platinum  wire  connected  to  it  is  larger  than  that  for  any 
other  two  elements  or  alloys  known  to  the  writer.  By 
connecting  in  series  the  glowers  lying  parallel  with  each 
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other,  however,  their  terminals  could  be  brought  to  within 
almost  I  mm  distance  and  thus  to  almost  exactly  the  same 
temperature,  unless  the  temperature  gradient  was  quite 
large,  which  could  be  prevented  by  inclosing  the  glowers 
in  a  suitable  furnace.  Thermal  emfs  were  thus  neutral¬ 
ized  or  reduced  practically  to  zero,  for  the  arrangement 
used  gave  four  junctions,  with  the  emfs  set  up  in  adjacent 
joints  neutralizing  each  other  in  case  the  two  ends,  about 
13  mm  apart,  were  not  quite  at  the  same  temperature.  The 
glowers  could  be  insulated  either  by  suspending  the  whole 
specimen  in  the  air  or  by  placing  a  strip  of  mica  between 
the  lead  wires,  mica  being  the  only  substance  known  to  the 


Fig.  1 — Resistance  Between  400  and  700  Deg.  Cent. 

writer  tliat  does  not  become  a  conductor  at  temperatures 
of  1000  deg.  C.  or  higher. 

The  heating  was  done  in  a  iio-volt  direct-current  elec¬ 
trical  resistance  furnace  which  could  be  readily  controlled 
by  means  of  a  rheostat.  The  furnace,  which  takes  a 
maximum  current  of  12  amp  at  no  volts,  is  similar  to  one 
already  described  in  the  Physical  Review,  September,  1910, 
and  in  the  Electrical  World,  Nov.  17,  1910. 

As  there  was  no  difficulty  due  to  oxidation  or  danger  of 
the  specimen  melting  at  the  temperature  attainable  in  such 
a  furnace,  the  principal  points  to  be  observed  after  mount¬ 
ing  the  specimen,  in  good  condition,  horizontally  in  the 
tubular  furnace  were  to  measure  its  resistance  frequently, 
meanw'hile  gradually  increasing  the  temperature  of  the 
furnace  and  measuring  this  temperature  at  the  same  time 
that  resistance  readings  were  being  taken.  Usually  the 
temperature  could  be  run  up  to  a  maximum  in  about  three 
hours’  time, 

A  platinum  resistance  thermometer  was  used  to  deter¬ 
mine  temperatures  up  to  about  1000  deg.  C.,  while  a  plati¬ 
num  platinum-rhodium  thermo-junction  was  employed  be¬ 
yond  the  range  of  the  platinum  thermometer.  The  resist¬ 
ance  thermometer  w’as  connected  to  a  Callendar  automatic 


Fig.  2 — Resistance  Between  500  and  1100  Deg.  Cent. 

temperature  recorder  and  so  gave  a  temperature-time 
record  of  the  first  part  of  the  run.  As  it  was  not  advisable 
to  use  the  resistance  thermometer  much  above  1000  deg. 
C,,  the  latter  was  taken  from  the  furnace  when  this  tem¬ 
perature  was  reached,  and  the  run  continued  without  inter¬ 


ruption.  Temperatures  above  this  were  read  by  means  of 
a  potentiometer  and  the  thermocouple,  one  junction  of 
which  had  been  in  the  furnace  during  the  entire  time  the 
furnace  had  been  heating.  An  excellent  calibration  w’as 
obtained  on  the  resistance  thermometer  and  a  fairly  good 


one  was  secured  for  the  thermocouple.  Ihe  actual  tem¬ 
peratures  were  then  computed,  and  the  resistance  of  the 
Nernst  filament  was  plotted  against  temperature,  as  shown 
in  the  accompanying  curves. 

The  upper  limit  of  the  Wheatstone  bridge  was  10,000,000 
ohms,  so  that  this  value  was  the  first  resistance  measured, 
as  shown  in  Fig.  1,  the  temperature  being  about  390  deg. 
C.,  as  nearly  as  could  be  determined.  The  resistance  then 
drops  very  rapidly  with  increase  in  temperature,  decreas¬ 
ing  about  9,000,000  ohms  in  too  deg.  rise  in  temperature. 
Using  a  scale,  which  is  necessary  to  show  the  first  part  of 
the  curve  to  advantage,  that  part  of  the  curve  above  700 
deg.  is  of  little  or  no  value,  as  it  appears  to  be  simply  paral¬ 
lel  to  the  X  or  temperature  axis. 

In  Fig.  2  a  second  curve  has  been  prepared,  plotting  re¬ 
sistance  on  a  scale  ten  times  as  large  as  in  Fig.  i,  and  dis¬ 
carding  the  upper  part  of  the  curve  above  i, 000,000  ohms. 
In  Fig.  3  the  scale  of  the  resistance  axis  is  again  expanded 
to  ten  times  that  in  Fig.  2,  and,  finally,  in  Fig.  4  the  same 
axis  is  once  more’ magnified  until  it  reaches  a  scale  I(Xk> 
times  as  great  as  in  Fig.  i,  the  scales  of  the  temperature 
axes  meanwhile  remaining  the  same  for  all  the  curves.  The 
smoothness  of  the  curves  indicates  the  accuracy  with  which 
the  work  can  be  done. 

The  resistance  of  two  filaments  in  parallel  on  a  i  lo-volt 
circuit  is  about  too  ohms  measured  by  the  fall-of-potential 
method.  The  resistance  of  the  same  two  filaments  con- 


Fig.  4 — Resistance  Between  1000  and  1350  Deg.  Cent. 

nected  in  series  would  be  about  400  ohms,  but  without 
knowledge  of  the  temperature  at  which  they  operate  the 
curve  beyond  that  showm  in  Fig.  4  can  only  be  conjectured. 

The  experimental  work  herein  reported  was  performed  at 
the  physical  laboratory  of  Cornell  University. 
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THREE-WIRE  BALANCERS. 

By  Geokge  r.  Hanchett. 

The  direct-current  balancer  commonly  consists  of  either 
a  dynamotor  comprising  one  armature  with  two  similar 
windings  and  two  commutators  or  a  motor-generator  con¬ 
sisting  of  two  similar  machines  coupled  together.  The  per- 


the  current  distribution  within  the  system  and  second  the 
voltages  that  obtain.  In  each  case  the  collector  rings  have 
been  omitted  to  facilitate  simplicity. 

It  is  well  to  consider  first  the  machine  as  one  of  perfect 
efficiency  requiring  no  power  to  supply  its  losses  and  then 
to  superpose  the  driving  currents  and  the  balance-coil  cur¬ 
rents  in  a  manner  which  will  be  shown  in  the  following. 


missible  output  of  .such  a  machine  is  theoretically  the  rat¬ 
ing  of  one  winding,  but  practically  the  armature  drops  and 
brush  contacts  become  determining  elements  before  such 
an  output  is  reached.  The  brush-contact  effect  is  often 
serious;  the  writer  has  noted  cases  where  improvement  in 
brush  contact  has  restored  a  lack  of  voltage  balance  of 
2  per  cent  or  3  per  cent. 

I  he  three-wire  machine  offers  some  advantages  over 
the  types  commonly  used  for  direct-current  balancer. 
'Phis  machine  consists  of  a  rotary  converter,  single-phase 
or  polyphase,  the  collector  rings  of  which  are  connected 
to  the  terminals  of  an  auto-transformer  balance  coil,  the 
neutral  being  taken  from  the  common  center.  Such  a  ma¬ 
chine  is  shown  in  h'ig.  i.  The  mechanical  advantages  of  the 
three-wire  balancer  over  the  two-machine  balancer  may  be 
listed  as  follows:  One  commutator  versus  two,  reduction  of 
brush-contact  trouble,  two  bearings  versus  three  or  four, 
compact  structure,  absence  of  torque  in  shaft  or  couplings, 
riiese  advantages  are  to  he  considered  seriously  for  the 
reason  that  the  duty  of  the  balancer  is  often  a  long-term 
duty,  for  it  is  frequently  installed  without  reserve  and  must 
run  continuously. 


In  the  position  indicated  in  Fig.  2  the  balance  coil  is  con¬ 
nected  between  equal  potential  points  on  the  armature 
winding.  In  other  words,  the  alternating  emf  is  in  this 
instance  zero  and  the  direct  current  from  the  neutral 
passes  through  the  balance  coil,  which  acts  merely 
as  a  wire  connector.  It  will  be  observed  that  the 
current  splits  at  the  common  center  and  again  at  the  tap 
to  the  armature  winding,  half  going  upward  to  the  posi¬ 
tive  brush  and  half  downward  to  the  negative.  The  upper 
half  of  the  armature  acts  as  a  generator  supplying  the 
extra  5  amp;  the  lower  half  is  a  motor  supplying  the 
torque  necessary  to  compensate  for  the  back  drag  on  the 
upper  half.  The  torques  are  balanced,  there  being  as  many 
current-carrying  wires  in  one  direction  under  the  north 
pole  as  there  are  in  the  opposite,  and  it  is  curious  to  note 
that  both  ])ositive  and  negative  britshes  of  the  machine  are 
supplying  current  outward  from  the  winding,  one  to  the 
load  and  the  other  back  to  the  mains. 

As  the  balancer  requires  current  to  drive  it,  say  i  amp. 
the  current  distribution  is  as  shown  in  Fig.  3.  the  generator 
half  of  the  armature  carrying  less  current  than  the  motor 
half  and  the  negative  brush  supplying  less  current  than 
the  positive.  The  torques  are  now  unbalanced  in  favor  of 
the  motor  side,  which  causes  the  machine  to  revolve.  In 


Fig.  2 — Current  Distribution  in  Balancer. 


Fig.  4 — Current  Distribution  in  Balancer. 


The  writer  has  found  that  in  spite  of  the  elemental  sim¬ 
plicity  of  this  machine  and  its  prototype,  the  three-wire 
generator,  there  is  much  misconception  as  to  the  action  of 
the  auto-transformer  balance  coil  as  well  as  proiiounced 
confusion  in  considering  emfs  and  currents  existing  in  the 
.system. 

Referring  to  Fig.  2.  it  is  most  convenient  to  study  first 


the  condition  shown  in  Fig.  4  the  duty  of  supplying  the 
neutral-wire  unbalanced  current  is  deputed  solely  to  the 
balance  coil,  which  now,  being  between  points  of  opposite 
potential,  is  on  the  crest  of  its  emf  wave  and  acts  as  a 
transformer  carrying  5  amp  locally  in  the  upper 
half  and  5  amp  locally  through  the  lower  half.  The 
magnet-carrying  current  is  supplied  from  the  armature 
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winding  and  should  in  this  case  be  represented  by  an  in¬ 
creased  lower  current  and  reduced  upper  current,  but  has 
been  omitted  for  the  sake  of  simplicity.  In  this  position 
the  armature  winding  carries  only  the  current  necessary 
to  drive  the  armature,  the  torque  current,  it  will  be  ob¬ 
served,  being  half  the  current  carried  in  the  case  of  Fig.  3 
distributed  through  all  the  windings. 

In  intermediate  positions,  as  for  instance  the  45-deg. 
position,  the  same  current  relations  still  remain.  The  effec¬ 
tive  torque  remains  the  same,  although  it  is  now  accom¬ 
plished  by  surplus  of  “motor  conductors”  in  front  of  the 
south  pole  to  compensate  the  reduced  ‘’motor  conductors” 
in  front  of  the  north.  The  emfs  which  produce  these  cur¬ 
rents  are  due  to  a  combination  of  the  emfs  in  the  bal¬ 
ance  coils  and  in  the  armature,  and  it  will  be  observed 
by  those  who  care  to  go  into  the  mathematics  of  the  case 
that  the  sum  of  the  instantaneous  emf  in  the  balance 
coil  and  the  integral  of  the  emfs  of  the  armature 
between  the  brush  and  the  transformer  tap  to  the  winding 
is  equal  to  one-half  the  commutator  voltage,  and.  further¬ 
more,  this  relation  is  true  whatever  electric  angularity  the 
balance  coil  with  reference  to  the  taps  may  have  with  the 
I  rushes. 

There  exists,  therefore,  the  curious  condition  of  a  con¬ 
stant  direct  current  in  the  balance  coils,  although  the  latter 
is  subjected  to  alternating  emf,  this  direct  current  being 
alternately  propelled  by  a  portion  of  the  armature  voltage 
and  by  the  transformer  actit)n  on  the  balance  coil  itself, 
the  one  supplanting  the  other  in  ])erfect  symmetrical  grada¬ 
tions. 

It  will  also  be  observed  that  while  the  current  in  the 
balance  coil  is  a  constant  load  the  current  in  the  armature 
windings  is  variable,  according  to  whether  the  portion 
under  consideration  is  acting  as  a  generator  or  motor.  It 
13  plain  that  in  practice  the  brushes  of  such  a  machine  will 


have  to  be  set  at  the  theoretical  commutation  zone,  for 
one  is  commutating  as  a  motor  and  the  other  as  a  gener¬ 
ator.  Fortunately  for  the  commutation,  the  armature  reac¬ 
tions  of  the  balance  currents  neutralize  one  another  and 
the  one  disturbing  reaction  is  that  due  to  the  torque  cur¬ 
rent.  which  is  practically  constant  no  matter  what  the  load 
on  the  balancer  may  be  and  is  always  small,  being  merely 
enough  to  spin  the  armature  in  its  bearings  at  the  required 
.speed. 

A  further  feature  of  interest  about  this  machine  is  the 
fact  that  the  neutral  cannot  be  shifted  by  changing  the 
connection  on  the  auto-transformer  balancer.  Considering 
the  extreme  case  of  the  neutral  tap  being  transferred  to  the 
end  of  the  balance  coil  and  tapped  to  the  armature  wind¬ 
ings,  the  voltage  would  obviously  rise  from  zero  to  double 
the  normal  half  voltage  in  a  succession  of  pulsating  crests. 
If  the  frequency  were  high  enough  and  the  thermal  inertia 
of  lamp  filaments  great  enough,  practically  no  change  in 
their  brilliancy  would  be  noticed.  As  the  neutral  tap  is 
moved  down  the  balance  coil  toward  the  center  the  surges 
of  direct  voltage  begin  to  disappear  and  at  center  the 
emf  is  smooth  and  constant,  but  in  no  other  position  is  the 
average  value  materially  disturbed. 

The  neutral  voltage  can  be  shifted  to  either  one  side  or 
the  other  only  by  virtue  f)f  the  IR  “drops”  in  the  winding. 
These  could  be  corrected  very  largely  by  splitting  the  pole 
pieces  on  the  median  line  and  winding  the  split  halves  with 
turns  carrying  current  from  the  neutral  winding,  the  effect 
of  which  would  be  to  strengthen  the  generator  half  of  the 
balancer  and  weaken  the  motor  half.  The  operation  would 
be  automatically  reversed  if  load  were  thrown  to  the  other 
side  of  the  three-wire  system,  thereby  requiring  a  reversal 
of  functions  of  the  two  halves  of  the  armature.  This  de¬ 
vice  has  never  been  employed,  so  far  as  the  writer  is 
aware. 
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INSTALLATION  OF  MOTORS  IN  DENVER. 


I'he  I  )enver  Gas  &  Electric  Light  Company  has  made 
standard  the  use  of  2200-volt  motors  for  all  sizes  above 
50  hp.  All  such  installations  are  made  with  lead-covered 
cable  in  conduit  and  protected  at  service  entrance  with  an 
overload  no-voltage-release,  oil-immersed  circuit-breaker, 
covering  the  requirements  of  the  National  Electrical  Code 
and  Denver  electrical  ordinance. 


MAKING  BUTTER  TO  ORDER  BY  ELECTRICITY. 


One  of  the  customers  of  the  New  York  lYlison  Com¬ 
pany  has  a  very  up-to-date  grocery  store  and  has  recently 
added  to  his  list  of  electrically  driven  appliances  a  I'  j-hp 
motor  for  driving  a  churn.  His  patrons  purchase  cream 
at  the  store  and  for  a  small  charge  have  it  made  into  butter 
on  the  spot.  The  method  is  not  only  an  excellent  adver¬ 
tisement  for  the  grocer,  but  is  also  instructive  for  the 
children  and  others  in  the  neighborhood. 


THE  FIELD  FOR  THE  ELECTRIC  COMMERCIAL 
VEHICLE. 

It  is  estimated  that  at  least  si.xteen  times  as  much  freight 
IS  handled  by  wagons  as  by  rail,  and  that  3,000,000  power 
vehicles  would  be  required  in  the  United  States  to  handle 


the  freight  and  packages  that  can  advantageously  be  trans¬ 
ported  by  electric  vehicle.  In  Boston  alone  about  25,000 
tons  of  freight  are  hauled  daily  through  the  streets  for  dis¬ 
tribution,  The  above  figures  indicate  the  great  future  of 
the  commercial  electric  vehicle,  and  should  be  of  particular 
interest  to  central-station  men  owing  to  the  prospect  opened 
for  the  sale  of  electric  power  for  charging  batteries  under 
ideal  load-curve  conditions. 


HIGH-TENSION  DISCONNECTING  SWITCHES  IN 
CENTRAL  STATIONS. 

A  central-station  practice  rapidly  growing  is  to  place  dis¬ 
connecting  switches  in  series  with  the  busbar  side  of  high- 
tension  oil  circuit-breakers  or  switches  so  that  when  it 
becomes  necessary  to  adjust  or  inspect  the  breaker  mechan¬ 
isms  this  can  be  accomplished  without  danger  to  the  opera¬ 
tor.  Another  useful  feature  is  that  should  the  oil  breaker 
prove  defective  or  develop  short-circuits  within  itself  the 
trouble  can  be  localized  by  opening  the  disconnecting 
switches. 

In  station  lightning-arrester  installations  the  use  of  dis¬ 
connecting  switches  is  necessary  if  it  is  desired  to  maintain 
the  arresters  in  operative  condition.  By  locating  the  switch 
between  the  line  and  arrester  section  a  circuit  can  be  opened 
and  the  units,  being  entirely  disconnected,  can  be  safely 
cleaned,  inspected  and  adjusted.  Sectionalizing  of  high- 
tension  busbars  is  also  most  economically  effected  by  loca¬ 
tion  of  disconnecting  switches  in  the  busbar  compartments. 
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Where  the  busbars  are  carried  through  trenches  of  concrete 
or  brickwork  the  switches  can  be  secured  to  the  floor  or 
side  walls,  as  desired. 

In  a  recent  installation  made  by  the  Delta-Star  Electric 
Company,  of  Chicago,  Ill.,  illustrated  herewith,  the  switches 
are  mounted  directly  in  the  busbars  of  the  heavier  capacity 
circuits  and  on  pipe  framework  for  the  smaller  capacities. 
A  flexibility  of  operation  is  thus  secured  which  is  very 
desirable  and  tends  to  increase  the  continuity  of  service  by 
permitting  instant  localization  of  trouble.  Proper  use  of 
such  sectionalizing  devices  also  insures  a  uniform  workman¬ 
like  construction,  the  importance  of  which  is  obvious. 


HOTEL  PFISTER,  MILWAUKEE,  CHANGES  TO 
CENTRAL-STATION  SERVICE. 

The  Hotel  Pfister,  of  Milwaukee,  which  has  been  the 
scene  of  many  electrical  conventions,  has  discarded  its 
isolated  plant  and  now  obtains  all  its  electrical  energy  from 
the  Milwaukee  Electric  Railway  &  Light  Company  and 
the  Milwaukee  Central  Heating  Company.  The  hotel  is 
located  at  the  corner  of  Wisconsin  and  Jefferson  Streets 


Advertisement  of  Hotel  Pfister  Service. 


and  consists  of  nine  stories,  each  i8o  ft.  x  117  ft.  in  floor 
dimensions.  The  building,  with  the  Servants’  quarters  and 
garage,  contains  2,125.000  cu.  ft.  The  elevator  equipment 
consists  of  two  passenger  elevators,  two  freight  elevators 
and  one  dumb-waiter  rising  the  entire  height  of  the  build¬ 
ing.  These  elevators  arc  of  the  hydraulic  type,  operated 
by  steam  pumps. 

'I'he  old  steam  plant  consisted  of  four  return  tubular 
boilers  rated  at  100  hp  each  and  equipped  with  Hawley 
down-draft  furnaces.  The  boilers  were  built  for  loo-lb. 
working  pressure,  but  this  was  reduced  recently  by  order 


of  a  boiler  insurance  company.  The  old  plant  also  included 
three  iio-volt  Thomson-Houston  dynamos  rated  respective¬ 
ly  at  40  kw,  50  kw  and  90  kw,  belted  to  a  jackshaft,  in  turn 
belted  to  two  Allis-Corliss  simple  non-condensing  engines. 

Steam  heating  is  maintained  by  direct  radiation  sup¬ 
plied  by  a  single-line  gravity  system  of  piping.  Low- 
pressure  steam  is  used  for  heating  the  hot  water  used 
throughout  the  building  and  high-pressure  steam  is  utilized 
in  various  parts  of  the  hotel  as  follows:  Kitchens,  40  lb. 
pressure;  Turkish  bath,  25  lb.  to  30  lb.  pressure;  laundry, 
cafe  and  bakery,  80  lb.  pressure.  This  steam  was  taken 
directly  from  the  boilers. 

In  replacing  a  private  plant  with  central-station  service, 
and  especially  where  hydraulic  elevators  are  installed,  two 
serious  problems  arise.  The  first  of  these  is  the  extensive 
use  of  steam  for  many  purposes,  and  the  second  the  opera¬ 
tion  of  the  elevators.  In  Milwaukee  the  central-station 
company  also  supplies  steam  in  the  business  district  through 
an  allied  company,  and  so  the  question  of  steam  supply  in 
this  instance  was  met  by  connecting  the  customer’s  in¬ 
stallation  to  the  company’s  steam  mains  in  the  street. 

In  the  matter  of  the  elevators,  after  carefully  consider¬ 
ing  the  advisability  of  replacing  the  hydraulic  elevators 
with  new  elevators  of  the  electric  traction  type,  the  com¬ 
mercial  engineering  department  of  the  Milwaukee  Electric 
Railway  &  Light  Company  recommended  the  installation  of 
electrically  driven  three-stage  turbine  pumps,  feeling  that 
even  if  in  five  years  the  present  elevators  were  replaced 
by  electric  elevators  the  expenditure  for  the  electric  pumps 
would  be  warranted,  even  though  the  traction  type  elevators 
could  be  operated  somewhat  more  economically.  The  ele¬ 
vator  service  will  be  maintained  by  three  4-in.  three-stage 
turbine  pumps  operated  by  50-hp  motors  turning  at  1500 
r.p.m.  and  equipped  with  Cutler-Hammer  pressure  regu¬ 
lators  and  self-starters.  These  motors  are  of  a  late  inner- 
pole  type,  built  by  the  General  Electric  Company  under 
specifications  of  the  National  Board  of  Fire  Underwriters. 
The  pumps  were  installed  by  the  Alberger  Pump  Company. 

Of  course,  the  existing  lamp  and  motor  circuits  in  the 
hotel  were  supplied  directly  from  the  central-station  com¬ 
pany’s  mains.  In  summing  up  the  recommendations  to  the 
management  of  the  hotel  the  commercial  engineering  de¬ 
partment  of  the  central-station  company  urged  the  in¬ 
stallation  of  a  refrigerating  plant  operated  by  an  electric 
motor  whereby  a  saving  of  50  per  cent  could  be  effected 
over  the  cost  of  ice  purchased  from  local  dealers. 

Herewith  is  given  a  reproduction  of  an  advertisement 
referring  to  the  change  of  utility  service  in  this  well- 
known  hotel,  the  central-station  company  having  taken 
advantage  of  this  important  accession  to  direct  attention  to 
the  fact. 


ELECTRICAL  PUMPING  FOR  MUNICIPALITIES 
AND  FOR  IRRIGATION. 


Among  the  largest  potential  customers  for  electrical  en¬ 
ergy  in  this  country  are  our  cities,  said  Mr.  B.  H.  Gard¬ 
ner,  power  engineer  for  the  Dayton  (Ohio)  Lighting  Com¬ 
pany,  in  a  paper  on  electric  pumping  read  before  the  recent 
Ohio  Electric  Light  Association  convention  at  Cedar 
Point.  Practically  every  city  owns  and  operates  its  own 
water  system,  and  in  the  operation  of  these  systems  large 
amounts  of  power  are  used.  Up  to  the  present  time  very 
little  has  been  accomplished  by  central-station  companies 
in  securing  this  business.  Each  year,  however,  sees  a 
greater  amount  of  this  pumping  being  done  with  electric 
power,  and  the  indications  are  that  this  business  will  grow 
very  rapidly  during  the  next  few  years. 

Of  course  the  chief  field  for  the  possible  use  of  electric 
power  is  in  the  main  city  pumping  stations  for  the  supply 
of  water  for  drinking  as  well  as  other  domestic  purposes 
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This  load  offers  a  great  many  attractive  features  from  the 
central-station  man’s  point  of  view. 

In  a  general  way  there  are  two  kinds  of  water-works 
systems  in  use  in  this  country,  one  a  direct  system  where 
no  reservoir  capacity  is  provided,  the  rate  of  pumping 
water  varying  directly  as  the  demand  for  water,  and  the 
reservoir  system,  where  a  reservoir  is  provided  so  that 
water  may  be  supplied  after  the  pumps  are  shut  down.  Of 
the  two  systems  the  most  attractive  and  the  easiest  to  get 
on  a  profitable  basis  is,  of  course,  the  reservoir  system. 
With  such  a  system  the  pumping  can  be  very  largely  done 
at  such  times  as  best  suits  the  load  conditions  of  the  cen¬ 
tral  station  and  so  can  be  made  practically  “off-peak”  busi¬ 
ness.  For  such  business  the  central  station  can  offer  very 
low  rates  and  still  make  a  profit. 

In  a  direct  system  of  course  the  reservoir  feature  is 
lacking,  and  for  this  reason  this  pumping  business  does  not 
offer  so  great  an  attraction  for  the  central  station.  It 
must  be  remembered,  however,  that  the  greatest  demands 
for  water  are  during  the  months  from  April  to  October, 
when  the  demand  for  electric  energy  is  least;  and  the  de¬ 
mands  for  water  are  least  from  October  to  April,  when  the 
demand  for  energy  is  greatest.  There  is  thus  an  annual 
diversity  factor  offered,  even  in  direct  systems,  which  is 
most  attractive.  Practically  all  new  systems  being  in¬ 
stalled  have  the  reservoir  feature,  so  that  there  is  an  op¬ 
portunity  for  the  central  stations  of  the  country  to  secure 
most  of  this  business  as  “off-peak”  business.  For  the  di¬ 
rect  systems  that  are  already  installed,  probably  the  best 
method  of  securing  this  business  is  by  advocating  a  com¬ 
bined  station,  the  old  steam  equipment  to  operate  during 
peak  months,  etc.,  and  motor-driven  pumps  to  carry  the 
summer  peaks.  This  arrangement  gives  the  central  sta¬ 
tion  a  diversity  factor  that  should  be  most  acceptable. 

In  many  cities  the  suburbs  are  built  upon  hills  that  are 
often  considerably  above  the  city  proper.  In  many  cases 
the  water  pressure  which  is  suitable  for  the  main  portion 
of  the  city  is  entirely  too  low  for  the  suburbs,  so  that  the 
pressure  of  the  water  furnished  the  suburb  has  to  be 
boosted.  Sometimes  special  high-pressure  mains  are  pro¬ 
vided  for  such  suburbs,  but  a  simpler  way  is  by  installing 
local  motor-driven  boosting  stations  in  the  suburb.  This  is 
business  that  the  central  station  should  have  little  difficulty 
in  securing. 

Mr.  Gardner  quoted  from  the  Electrical  World  an  ac¬ 
count  of  the  extent  of  irrigation  pumping  in  Colorado  and 
remarked  that  many  persons  have  formed  the  erroneous 
idea  that  while  irrigation  is  a  good  thing  for  the  Far  West, 
where  there  is  little  rainfall,  it  is  not  practicable  in  the  East. 
Hut  Eastern  farmers  will  soon  use  irrigation  for  the  same 
reason  that  they  now  use  fertilizers,  because  the  increased 
production  of  the  land  will  much  more  than  pay  the  cost. 

Dr.  Bailey,  of  Cornell  University,  a  prominent  agricul¬ 
turist,  said  in  a  recent  speech :  “Now  and  then  a  fore¬ 
handed  farmer  in  the  humid  region,  growing  high-class 
crops,  installs  an  irrigation  plant  to  carry  him  through  the 
dry  spells.  As  our  agriculture  becomes  more  developed 
we  shall  greatly  extend  this  practice.  We  shall  find  that 
even  in  humid  countries  we  cannot  afford  to  lose  the  rain¬ 
fall  from  hills  in  floods,  and  we  shall  hold  at  least  some  of 
it  against  the  time  of  drought,  as  well  as  for  cities  and  for 
power.  We  have  not  yet  learned  how  to  irrigate  in  humid 
regions,  for  the  practice  of  draining  is  equally  involved, 
but  we  certainly  shall  apply  water  as  well  as  manures  to 
supplement  the  usual  agricultural  practices.” 

The  president  of  the  Western  New  York  Horticultural 
Society  in  a  recent  address  before  1500  fruit  growers  also 
said:  “Last  summer’s  drought,  lasting  three  months,  in¬ 
jured  a  great  many  crops,  especially  the  apple  crop,  the 
fruit  not  being,  on  an  average,  over  half  size;  all  due.  in 
my  opinion,  to  the  dry  season  in  July,  .\ugust  and  Septem¬ 
ber.  If  we  had  had  an  abundant  supply  of  water  to  turn 
upon  the  orchards  the  crops  would  have  been  saved.” 
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When  irrigation  does  come  into  its  own  the  central-sta¬ 
tion  load  should  be  greatly  increased.  The  ease  and  econ¬ 
omy  with  which  electricity  can  be  transmitted  over  wide 
areas  and  used  to  drive  motors  make  electric  pumping 
preferable  to  the  gravity  system  of  irrigation  in  many 
ways.  The  pumps  can  be  in  comparatively  small  units, 
each  supplying  a  local  area.  The  distributing  ditches  are 
small,  thus  leaving  maximum  area  for  crops,  and  the  water 
supply  to  each  area  is  always  under  perfect  control.  There 
is  minimum  danger  of  broken  ditches  and  flooded  crops 
such  as  sometimes  occur  with  large  ditches. 

The  maximum  practical  cost  of  such  pumping  depends 
on  the  value  of  the  crop  and  the  cost  of  transportation  to 
market.  The  height  to  which  water  can  be  pumped  eco¬ 
nomically  also  depends  on  the  same  factors. 

The  quantity  of  water  needed  for  irrigation  varies  with 
the  location  of  the  land,  the  nature  of  the  soil,  the  kind  of 
crop,  the  state  of  growth  of  the  crop,  etc.  Some  crops  re¬ 
quire  more  moisture  than  others  and  all  require  their  great¬ 
est  quantity  of  moisture  during  the  season  of  most  vigorou> 
growth.  An  average  of  eight  acre-inches  per  month  dur¬ 
ing  the  irrigation  season  is  considered  ample  in  most  cases. 
The  irrigation  season  usually  lasts  about  three  months  for 
each  crop. 

Tests  made  by  the  United  States  government  indicate 
that  where  the  water  does  not  have  to  be  lifted  more  than 
25  ft.  and  where  the  cost  of  energy  is  3  cents  per  kw-hour 
the  cost  of  irrigation  will  not  be  more  than  $3  per  acre- 
foot,  or  an  annual  cost  of  $6  for  two  acre-feet,  the  (juan- 
tity  usually  needed  per  year. 

When  we  take  into  consideration  the  enormous  loss  that 
the  farmers  each  year  suffer  on  account  of  droughts  this 
seems  a  rather  cheap  way  of  overcoming  this  loss.  I'o 
those  companies  which  are  so  situated  that  water  may  be 
easily  obtained  it  seems  that  irrigation  offers  an  excellent 
opportunity  to  improve  the  central  stations’  load  factor  and 
raise  their  income. 

Discussion. 

An  instance  where  a  small  town  planning  to  install 
motor-driven  pumps  for  its  water  works  was  threatened 
with  an  increase  of  35  per  cent  on  the  rates  of  all  insured 
property  in  the  town  unless  steam  was  maintained  was 
cited  by  Mr.  Kaylor,  of  Norwalk,  Ohio.  The  community 
had  planned  to  purchase  transmitted  energy  from  a  neigh¬ 
boring  town,  but  the  insurance  companies  declared  any 
kind  of  electrical  pumping  to  be  a  .serious  hazard.  Refut¬ 
ing  this  charge,  Mr.  Gardner  told  of  the  use  of  motor- 
driven  water  works  in  many  cities,  including  Duluth,  and 
mentioned  New  York’s  electrically  driven  high-pressure 
fire-protection  system.  Mr.  W.  S.  Culver,  of  Schenectady. 
N.  Y..  pointed  out  that  the  pressure  of  a  standpi])e  would 
doubtless  lower  such  a  rate.  The  chief  danger  of  dis¬ 
continuity  in  electric  service,  he  said,  lies  in  the  transmission 
line,  which  is  most  likely  to  give  trouble  during  high  winds, 
when  serious  fires  are  likely  to  occur.  Mr.  D.  L.  Gaskill, 
of  Greenville,  Ohio,  advised  against  any  central  station’s 
taking  over  the  operation  of  a  water-works  system  not 
equipped  with  a  standpipe.  Mr.  J.  C.  Martin,  of  Wilming¬ 
ton,  Ohio,  observed  that  a  profitable  use  for  electric  pump¬ 
ing  lies  in  small  individual  outfits  for  pumping  cistern  and 
well  water  to  houses,  etc. 


STEAM  VS.  CENTRAL-STATION  ENERGY  IN  A 
MATTRESS  FACTORY. 

By  F.  B.  Fletcher. 

In  getting  the  business  of  the  Oates  Mattress  Company, 
which  was  the  only  mattress  factory  in  the  city  of  Little 
Rock,  Ark.,  not  upon  the  lines  of  the  Little  Rock  Railway 
&  Electric  Company,  that  company  submitted  the  follow¬ 
ing  report  of  a  test  run  upon  the  plant  under  actual  oi)erat- 
ing  conditions. 
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In  tliis  plant  steam  was  supplied  from  the  boilers  to  a 
2J5-hp  Corliss  engine  driving  the  furniture  factory,  to  a 
125-hp  engine  driving  the  mattress  factory  and  to  the  dry 
kilns,  hot  rooms  and  heating  system.  Since  steam  was 

KEPOKT  OF  TEST. 


Boilers  and  Engines: 

Two  125  rated  horse-iwwer  tire-tube  boilers,  natural  draft. 

One  125  rated  horse-power  simple  Corliss  non-condensing  engine, 
14”x36";  average  clearance  5  jier  cent;  connected  to  shafting  by  belt; 
diameter  piston  rod,  3". 

Holier  feed  pump,  simplex,  7"  x  .s"  x  12". 


/  otal  and  Average  Quantities: 

Method,  alternate 

Duration  of  test .  .  M  hours 

Total  quantity  of  coal  led  to  lioilers .  7 , 200  lb. 

Total  quantity  of  shavings  fed  to  Ixiilers .  2 , 770  lb. 

Total  quantity  of  fuel .  .  9,070  Ib. 

Per  ec-nt  coal  per  jiound  of  fuel .  72  . lb. 

Total  quantity  water  fed  to  lioilers .  60,250  lb. 

.Maximum  horse-power  required,  all  machines  full  load  5  7.7 

Minimum  horse-power  required,  shafting  alone .  24.6 

Friction  loss  in  shafting,  horse-jKiwer  .  2.1 .  1 

.Average  horse- power  required  to  drive  .  40.5 

.\verage  horse-power  required  to  drive  less  friction  (40.5 — 24.6).. .  15.9 

.\verage  steam  consumption  of  engine  in  ixiunds  of  steam  per 

hp  hour .  .  4S  .  44 

.\verage  cvatxiration  of  Ixiiler  in  ixuinds  of  water  per  jKiund 

of  coal . . .  6 


.\verage  pounds  coal  used  per  dav  equal  '  .  . 

ft 

iiectbssary  for  the  operation  of  the  main  factory  the  item 
of  labor  saving  in  the  boiler  and  engine-room  could  not 
be  taken  into  the  operating  costs,  but  in  spite  of  this  elec¬ 
tricity  effects  a  considerable  saving.  Water  is  free,  the 

TOT.M.  MONTHLY  COST  OF  STEAM  PLANT. 


Initial  cost  of  engine  and  piping . j 

Fixed  charges-— 

Depreciation — 5  tier  cent  on  $2,000 . ,  $100.00 

Interest  — 6  per  cent  on  2,000 . i  120.00 

Taxes  and  insurance — -3  i>er  cent  on  $2 ,000 . ■  60.00 


Total  fixed  charges . 

Fixed  charges  per  month 


$2(X)0.00 


$280.00 

$23.33 


OPEKATING  EXPENSES. 


Coal  at  $2  per  ton  (average) .  $61.50 

Repairs .  6.25 

Engine  and  cylinder  oil .  6 . 00 

Belts . ; .  5.00 

-Shafting  o'l .  5.00 

Waste  .  50 


Total .  $84.25 

Total  monthly  expense .  $107 . 58 


plant  being  situated  on  the  river  bank.  The  capacity  of 
the  factory  is  125  mattresses  per  day. 

Since  the  average  actual  consumption  of  power  at  the 


machines  is  40.5  —  24.6  equals  15.9  hp,  and  since  all  fric¬ 
tional  losses  would  be  excluded  by  an  individual  motor 
drive,  the  number  of  hp-hours  used  per  month  would  be 
16X10X26,  or  4160  hp-hours,  or  3120  kw-hours  per 
month. 

The  maximum  possible  demand  is  57.7  —  24.6,  or  23.1  hp. 
It  is  proposed  to  install  a  Wright  demand  meter,  and, 
assuming  a  maximum  demand  as  registered  by  this  meter 
of  25  hp  and  a  monthly  consumption  of  3120  kw-hours, 
the  monthly  charge  for  energy  would  be  $95.22,  according 
to  the  company’s  power  rate.  This  is  equivalent  to  elec¬ 
trical  energy  at  3  cents  per  kw-hour. 

In  addition  to  the  saving  thus  effected  the  importance 
cannot  be  emphasized  too  strongly  of  using  central-station 


TABLE  A. — UNIT  COSTS  OF  POWER  REQUIRED  TO  PRODUCE  ONE 
COMMON  MATTRESS — WEIGHT,  45  LB. 


1 

Operation  of 
Manufacture. 

1 

Weight 

of 

Material. 

Pounds. 

1 

Time  1 
Re¬ 
quired, 
Hours. 

i 

Hp- 

Hours. 

COST  IN  1 

CENTS.  j 

Saving 
by  Use 
of  Elec 
tricity. 

Steam. 

Elec.  1 
tricity- 

i 

Cutting  coarse  excelsior . ; 

37 

.0925 1 

.666 

1  .  750 

1.50 

.250 

Cutting  fine  excelsior . 

5 

.025 

.072  1 

.190 

.160 

.030 

Felting  cotton . 

,  1 

' 

.0187 

.027 

1 

j  .070 

.060 

.010 

Wooling  cotton . 

i  3 

.0094 

j.0081 

!  .02 

1 

.018 

.003 

.Making  ticks . 

i 

.0333 

1.0143 

i  .037 

.032 

.005 

Stuffing  ticks . 

1 

.  0084 

;.0047 

j  .012 

.011 

.001 

Sewing  end  of  mattress . 

.0166 

.(K)078 

.002 

.0017 

.(X)03 

Elevating  mattress  to  second 
floor . 

1  .0082 

1 

1.00236 

1  .006 

.005 

.001 

Total . 

*.2121 

j.  79624 

2.087 

1.7877 

.3003 

♦This  does  not  represent  the  actual  time,  as  these  operations  are  simul¬ 
taneous. 


energy,  since  it  insures  absolute  certainty  and  complete  in¬ 
dependence  of  operation.  The  mattress  factory  frequently 
operates  thirteen  hours  per  day,  thereby  entailing  the 
necessity  of  keeping  the  boilers  fired  up  and  retaining  the 
engineer  and  fireman  over  time.  The  cost  of  a  break¬ 
down  at  the  engine  or  shafting  is  an  intangible  matter  in 
a  report  of  this  character,  but  it  is  a  very  real  item  in  the 
daily  and  economic  operation  of  the  plant. 

Two  tables  accompany  the  report,  one  of  which  (A) 
gives  the  result  of  an  economic  time  study  of  the  power 
requirements  of  making  one  common  mattress,  includ- 


TABLE  B. — SIZES  AND  TYPES  OF  THREE-PHASE,  60-CYCLE,  220-VOLT  MOTORS. 


Make. 

Capacity 

per 

1 

Horse-  j 
power,  !  Form 
Motors.  1 

1 

Net 

Price 

Shipping 

Revolu¬ 
tions  per 
Minute, 
Motor. 

SIZE  MOTOR  1 

PL’LLEY 

IN’  INCHES. 

Revolu¬ 
tions  per 

PULLEY  ON- 
MACHINE 

IN  INCHES 

Chicago. 

Pounds. 

Actual. 

Neces¬ 

sary. 

Machine. 

Actual. 

Neces¬ 

sary. 

I 

2 

3 

4  5 

6 

7 

8 

9 

10 

1 1 

12 

13 

1  lorizuntal  coarse-cut  excelsioi 

L.  T.  Kline  Co 

400  lb. 

' 

25 

1470 

1200 

10 

6 

209 

35 

574 

Vertical  fine-.iut  excelsior . 

Fischer- Da  vis. 

200  lb. 

5 

840 

1200 

5 

34 

175 

24 

34*4 

Two  felting  machines  (each) .  . 

Phila.  Textile  Co, 

160  lb. 

5 

840 

1200 

5 

34 

202 

20 

29»/4 

Excelsior  lialer . 

Indianap.  El.  Mfg  Co. 

8  bales 

5 

420 

1200 

5 

34 

172 

22 

344 

3 

190 

1800 

5 

,  1000 

6 

8 

Wooler  ... 

Phila.  Textile  Co. 

3(X)  11). 

420 

1200 

5 

5  4 

390 

16 

21 

Mattress  hoist  . 

60 

1 

100 

1800 

3}4 

% 

40 

24 

157 

Four  sewing  machines  . 

Union 

1 2  ticks 

each 

m 

.... 

150 

1200 

414 

IH 

270 

8 

20 

One  sewing  machine . 

12  ticks 

each 

i 

50 

1800 

2^4 

270 

8 

164 

Cut-off  saw  . 

3 

190 

1800 

44 

1000 

Emery  wheel  . 

^ _ 

1 

100 

1800 

34 

1000 

6*i 

♦Stuffer . . 

12  ticks 

each 

2 

150 

'  1800 

44 

5  6  -  .1 

$1,150.00 

4920 

1 

L  _ _ 

_  - 

J - 

— 

— 

♦Note;  Steam  stuffer  must  be  replaced  by  special  electrically  driven  one. 
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inji  the  unit  costs  of  steam  and  electricity  for  each 
operation.  Table  B  contains  an  estimate  of  the  physical 
cost  of  installing  a  motor  drive,  together  with  recommenda¬ 
tions  as  to  the  capacity,  type  and  speed.  Column  10  gives 
the  necessary  size  of  the  pulleys  on  the  motors,  if  the  pul¬ 
leys  on  the  machines  are  not  to  be  changed;  column  13 
gives  the  necessary  sizes  of  the  machine  pulleys  in  case 
the  motors  are  purchased  with  the  standard-size  pulleys  as 
shown  in  column  9. 

From  Table  B  the  following  table  of  initial  cost  is 
derived : 


ment.  The  conduit  work  does  not  differ  greatly  from  that 
required  m  regular  practice  nor  does  the  wiring,  but  fig¬ 
ures  are  given  on  wiring  which  if  used  in  connection  with 
an  accurate  bill  of  material  for  the  job  will  give  a  close 
approximation  of  what  such  a  job  would  be  worth  in  the 
average  federal  building. 

GENERAL  ILLUMINATION. 

The  required  light  intensity  for  general  illumination  and 
the  planes  of  illumination  for  the  several  classes  of  rooms 
are  as  follow's: 

GE.NEK.AL  1LLUMIX.\TI0.\  KEyUIKEU  IN  FEDERAL  BUILDINGS. 


Motors. 

Freight 

Wiring . 

('ontingencies 


SI. 150. 00 
52.00 
250.00 
4S.(K) 


Total .  SI  5(M).00 

Less  credit  on  engine,  minimum .  7.'0.(H) 

Revised  total .  $750.00 


At  a  net  saving  of  $144  per  year  for  power  this  produces 


$144 

$750 


=  19.2  per  cent  interest  on  the  investment. 


Space.  j 

Ft 

Candles. 

Plane  of 
Illumination 

Storer<K)tns.  machinery  and  boiler- rcjoms,  corri 

1 

i  1.20 

Post-office  workroom,  lounging-room.  offices.: 

n .  50  to 

1  2.0  ! 

Courtrooms,  jury-rooirs,  money  order  and  reg-  ] 

istry  rooms,  main  lobby . 

Civil  service  examination  rfM>ms . 

Drafting-rooms  .  .  .  ,  ' 

2.0 

.5.0 

T  5.0  to 

2’6'  alwve  floor 
2'6*  above  floor 

( )ther  spaces  are  treated  as  special  cas’s.  j 

1  6.0 

Drawing  lM)ard 

j  Wiring  and  Illumination 

[ _ _  _ _ _ _ 

DENVER  CONCRETE  POLE. 


The  following  table  gives  the  lumens  per  watt  per 
square  foot  for  the  lamps  and  refiectors  generally  used. 
The  total  watts  required  to  produce  this  general  illumi¬ 
nation  with  this  equipment  is  obtained  from  the  following 
formula:  Watts  =  Hoor  area  in  square  feet  X 
candles  A.'. 


The  accompanying  illustration  shows  a  concrete  lighting 
standard,  of  which  fifty  will  be  placed  by  the  Denver  city 
government  along  a  section  of  Seventeenth  Avenue  boule¬ 
vard,  twenty-five  (*n  each  side  at  intervals  of  100  ft.  The 


Concrete  Pole  Used  in  Denver. 

standards  are  made  of  Portland  cement,  with  an  aggregate 
of  d  ennessee  marble,  and  will  carry  a  75-watt  series-tung¬ 
sten  lamps.  The  poles  are  made  in  Denver,  and  cost  $20 
apiece,  exclusive  of  the  ornamental  bronze  cap  and  the 
other  details,  which  cost  $16  additional. 


INTERIOR  WIRING  SYSTEMS  FOR  FEDERAL 
BUILDINGS— II. 


Bv  Nelson  S.  Thompson. 

In  a  previous  issue  a  description  was  given  of  the  in- 
erior-conduit  work  in  federal  buildings  under  the  con- 
.rol  of  the  supervising  architect  of  the  Treasury  Depart- 


If.ME.NS  PER  WATT  FOR  LAMPS  AND  REFLECTORS  USED. 


Lamps. 

Walls 

1 

K*. 

Tungsten  . 

Light 

4.0 

Tungsten . 

Dark 

3.4 

Carlxjn  (3.1  w.p.c.) 

Light 

1  .  7 

Carbon  (3.1  w.p.c.) 

Dark 

1  .4 

Nernst . 

Dark 

3.3 

Mercury  vaiv'r  . 

.  Large  areas 

6  6 

.\rc  lamps  . 

. 1  Large  areas 

3.0 

■•Tile  value  of  K  used  is  genet  ally  taken  at  4  for  tungsten  lamps  and 
light  walls. 

The  above  values  apply  to  small  and  medium-size  rooms. 
\'ery  large  rooms  receive  special  consideration. 

WIRING. 

The  .standard  wiring  for  lamp  circuits  in  all  buildings  is 
three-wire  feeders,  three-wire  subfeeders  and  two-wire 
branch  circuits.  In  some  cases  this  is  varied  to  suit  local 
conditions,  as  in  a  four-wire  distribution  system  the  four 
wires  are  brought  to  the  main  feeder  tablet  or  switch¬ 
board  and  three-wire  feeders  run  from  this  point  to  dis¬ 
tributing  cabinets. 

The  even-number  wire  sizes  are  used  for  feeders  and 
subfeeders.  In  the  smaller  buildings  as  few  wire  sizes 
for  feeders  are  used  as  is  practicable.  All  branch  lighting 
circuits  are  of  \o.  12  wire  except  circuits  to  special  junc¬ 
tion  boxes  on  basement  ceilings  for  furniture  lighting, 
which  are  made  of  No.  10  wire. 

The  maximum  allowance  for  branch  circuits  is  660 
watts,  except  for  circuits  which  supply  a  combination  of 
outlets  for  general  illumination  and  local  illumination,  in 
which  case  a  maximum  of  Soo  watts  is  installed;  in  this 
case,  however,  not  more  than  three-fourths  of  the  total 
watts  supplies  general  illumination. 

All  lighting  feeders  and  subfeeders  (or  mains)  are  cal¬ 
culated  on  the  following  basis:  The  assumed  lighting  load 
is  the  total  watts  for  general  illumination  plus  the  total 
watts  for  local  illumination  (50  watts  per  receptacle)  plus 
I  watt  per  square  foot  of  post-office  workroom  floor  space. 
The  load-factor  for  small  buildings  one  to  one  and  one-half 
stories  high  is  taken  as  the  full  connected  load  for  feed¬ 
ers  and  subfeeders.  For  buildings  containing  more  than 
four  distributing  tablets  the  load-factor  for  feeders  is 
considered  to  be  70  per  cent  of  the  connected  load  and  for 
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subfeeder  80  per  cent  of  the  connected  load.  Subfeeders 
to  workroom  and  court-room  tablets  are  calculated  for 
full  load  in  all  cases. 

The  voltage  drop  allowed  is  3  per  cent  for  feeders  and  2 
per  cent  for  subfeeders.  Feeders  and  subfeeders  for  all 
buildings  containing  not  more  than  four  distributing  tablets 
are  calculated  on  the  basis  of  two-wire  circuits  and  no 
volts.  The  wire  size  given  by  formulas  is  that  of  the 
neutral,  and  each  outside  wire  is  made  one-half  the  neutral 
size,  so  that  the  systems  may  be  used  either  for  two-wire 
or  three-wire  service.  No  feeder  or  subfeeder  wire  is 
smaller  than  No.  8  and  no  single  wire  is  made  larger  than 
300,000  circ.  mil. 

In  buildings  containing  more  than  four  distributing  tab¬ 
lets,  if  the  supply  is  the  usual  iio-220-volt  service,  a 
straight  three-wire  system  is  used  up  to  the  distributing 
cabinets.  The  wire  sizes  are  calculated  for  the  outside 
voltage  (220)  and  the  neutral  wire  is  made  the  same  size 
as  one  of  the  outside  wires.  The  feeders  and  subfeeders 
are  calculated  for  full  connected  load  and  with  2  per  cent 
drop  in  subfeeders  and  3  per  cent  drop  in  the  main  feeder. 
The  three  wires  of  a  three-phase  circuit  and  the  four  wires 
of  a  two-phase  circuit  are  all  made  of  the  same  size  and 
each  conductor  is  of  the  cross-section  given  by  the  formula 
hereinafter  stated.  Branch  circuits  to  single  arc  lamps 
are  increased  in  size  50  per  cent  to  provide  for  the  extra 
current  at  starting. 

The  current-carrying  capacities  of  all  feeders  and  sub¬ 
feeders  at  the  load-factors  given  are  not  allowed  to  be  less 
than  specified  in  the  National  Electrical  Code  for  rubber 
insulation,  regardless  of  the  voltage  drop.  This  require¬ 
ment  will  generally  determine  the  wire  size,  but  in  all 
cases  the  voltage  drop  on  feeders  and  subfeeders  is  calcu¬ 
lated.  As  a  rule,  the  drop  is  less  than  the  allowed  maxi¬ 
mum  in  subfeeders  60  ft.  long  and  under  and  in  main 
feeders  100  ft.  long  and  under. 

WIRING  FORMULAS  AND  TABLES. 

The  following  formulas  and  tables  are  used  by  the 
Treasury  Department  in  calculating  wire  sizes: 

Circ.  mils  =  /)  X  IT  X  E  X 
Volts  lost  =  P  X  X  -T- 100. 

Current  in  main  conductors  =  IF  X  P-f-P. 

Where  H’  equals  total  actual  watts  delivered;  D  equals 
distance  one  way  in  feet;  P  (a  whole  number)  equals  loss 
in  line  in  per  cent  of  W,  that  is,  of  power  delivered;  E 
equals  voltage  between  main  conductors  at  the  lamps  or 
motors,  and  K,  B  and  T  are  constants  the  values  of  which 
arc  tabulated  herewith. 

VALUES  OF  K* 


] 

System.  j 

1 

Fer  Cent 

I'ower 

■Factor. 

100. 

1 

f»5  . 

<)0 

85. 

80. 

Single  phase  . i 

2.160 

2.400  ' 

2,660 

3,000  , 

3,380 

Twti-phasc  (four-wire) . 
Three  -  phase  (three- 

1,080  , 

1.200  , 

1 ,330 

1,500 

1,690 

wire) . 

1  1,080  1 

1  1,200 

1 .330 

1,500 

1,690 

*K  for  direct  Current  etjuals  2160. 


The  value  of  K  for  any  particular  power-factor,  single¬ 
phase  work,  is: 

K=  ^ 

(power-factor)* 

For  three-wire,  three-phase  and  for  four-wire,  two-phase 
work 

K  2160 

2  (power-factor)’ 

The  value  of  T  depends  upon  the  system  and  the  power- 
factor.  The  constants  for  alternating-current  circuits  are 
based  on  wires  spaced  i8  in.  on  centers.  The  volts  loss  in 


conduit  wire  will  be  somewhat  less  than  that  given  by  the 
formula. 


VALUES  OF  B* 


Wire  Size 

■  1 

25  Cycles. 

Power-Factor  per  Cent  ; 

40  Cycles. 

Power-Factor  per  Cent 

95 

90 

1 

85 

80  1 

I 

95  j 

90  ( 

85 

80 

0000 . 

1.17 

1  .  16 

1 .  12 

1  06 

1.32 

1.26 

1 .36 

1.32 

000 . 

1.12 

'1.09 

1.05 

.99 

1.24 

1.26 

1.24 

1.19 

00 . 

[1.08 

1  .04 

.99 

.92 

11.18 

1.18 

1.14 

1.09 

0 . 

1 .05 

1.00 

.94 

.87 

i  1.13 

1.11 

1.06 

1  1.01 

1 . 

1  1 .02 

.96 

.90 

.83 

1  1.09 

1  .05 

1  .00 

.94 

2 . 

;  1 .00 

.93 

.86 

.  79 

1  . 05 

1  .01 

i  .95  1 

.88 

3  . 

1  .98 

.91 

.84 

.  76 

1  02 

.97 

!  ,90 

.83 

4  . 

.96 

1  .89 

.81 

.74 

;  1.00 

.94 

.86 

.80 

5 . 

'  .95 

.88 

.80 

.72 

.98 

.92 

.84 

.77 

6 . 

94 

86 

.78 

70 

.97 

.90 

,82 

.74 

8 . 

.  .93 

.85 

.  76 

.68 

.94 

.  .87 

1 

.71 

10 . 

1  .92 

.83 

.75 

.67 

j  .93 

i 

!  .85 

! 

.68 

60  Cycles.  125  Cycles. 

I  Power-F'actor  PER  Cent.  |  Power-Factor  per  Cent 

Wire  Size. _ _ 1 _ _ 


95 

90 

85 

80  1 

1 

95 

90 

1 

85  j 
) 

80 

0000. . 

1 

.  1.53  ' 

1 .64 

1.67 

1.66  1 

2.21 

2.54 

i 

2.72  ' 

2  76 

000. . . 

.  1.41 

1  49  . 

1.50 

1.47 

1.97 

2.22  1 

2.34  1 

2.37 

00.  .  . 

.  1.32  i 

1.36  ; 

1.35 

1.31 

1.77  i 

1  96 

2.04  1 

2.04 

0 . 

. [1.24 

1.26  ' 

1.24 

1.19 

I  1.61  1 

1  1.74 

1  .80  i 

1.79 

1 . 

.  1.18  ! 

1  .  17 

1.14 

1.08  1 

1  1.47  I 

1  1.57 

1  ‘-59  1 

1.56 

2 . 

. '  1.12 

1 . 10 

1  .06  ' 

1.00 

1.37 

1.42 

1.42 

1.39 

3 . 

. i  1.08  1 

1.05 

.99 

93 

1.27 

1.30 

1.28  ! 

1.24 

4 . 

. 1  1.05 

1 .00 

.94 

.87 

'  1.20 

1.21 

1  1.18 

1  1.13 

.s . .  .  .  . 

.  1.02 

i  .97 

.90 

.83 

1  1.15 

1 . 13 

1  1.09 

1  1.03 

6.  ... 

.  1.00 

1  .94 

.87 

.79 

1.10 

1.07 

1  1.02 

1  ,96 

I 

8 . 

. 1  .97 

1  .89 

.82  ' 

.74 

1  .03 

.98 

!  .92 

,  .85 

10.. . . 

. 1  .94 

;  .86 

.79 

.71 

.99 

i  .92 

,  .85 

1  -78 

*B  for  direct  current  equals  1. 

VALUES  OF  T* 


Per  Cent  Power-Factor 


System. 


'  100  !  95  1 

90  j 

j 

85 

1  80 

Single-phase . 

_  1 . 00  1  1 . 05  j 

1.11 

1.17 

1.25 

Two-phase  (four-wire) . 

. 50  -  .53  1 

.  5  ] 

59 

.62 

Three-phase  (three-wireL. . . 

. 58  '  .61 

1 

■64 

1  .68 

1  1 

.72 

*T  for  direct  current  is  unity. 


In  direct-current  circuits  the  volts  drop  per  wire 
=  IR  and  the  total  volts  drop  =  2  IR.  1  is  the  current  per 
wire  and  R  is  the  resistance  in  ohms  per  wire.  In  alter¬ 
nating-current  circuits  the  volts  drop  depends  on  both  the 
resistance  and  reactance;  with  wires  close  together,  as  in 
conduit  work,  the  reactance  will  generally  be  small.  How¬ 
ever,  for  all  alternating-current  circuits  the  drop  should 
be  calculated  at  the  assumed  power-factor,  load  and  cor¬ 
responding  current,  using  the  following  formula: 

Volts  drop  per  wire  =  ohmic  volts  X  cos  ^ -f- induction 
volts  X  sin 

Cos  ^  =  power-factor  of  the  load. 

Volts  drop  two-phase  circuit  =  2  (volts  drop  per  wire). 

Volts  drop  three-phase  circuit  =  1.73  (volts  drop  per 
wire) . 

In  direct-current  circuits  the  volts  loss  in  per  cent  is 
the  same  as  the  per  cent  power  loss.  This  is  not  the  case 
in  alternating-current  circuits  except  at  unity  power-factor 

WIRE-SIZE  DETERMINATION. 

A  convenient  method  of  determining  wire  sizes  is  t 
ascertain  first  the  current  per  wire  and  select  a  wire  siz 
which  will  carry  this  current,  then  to  calculate  the  volt 
drop  for  the  wire  thus  selected. 


t 
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The  power-factor  of  an  unbalanced  three-phase  circuit 
is  obtained  from  the  following  formula: 

Power-factor  =  total  real  watts  volts  across  lines  X 
average  amperes  per  phase  Xt-73- 

APPROXIMATE  COST  OF  WIRING. 

The  average  total  cost  of  lighting  systems  complete  in 
place  in  Eastern  sections  of  the  country  is  about  $12  per 
outlet;  in  the  West  and  South  the  cost  will  be  about  $15 
per  outlet,  and  in  the  extreme  West  the  cost  per  outlet  will 
l)e  $20.  The  number  of  outlets  upon  which  these  figures 

POWER-FACTORS  OF  VARIOUS  LOADS. 


Per  Cent . 

Incandescent  lamps  . .  9.‘> 

.Arc  lamps. ; . 70 

Incandescent  lamps  and  induction  motors .  85 

Induction  motors,  full  load .  .  SO 

Induction  motors,  constant-speed  type,  st  ’.rtinR  .  60 

Induction  motors,  elevator  type,  starting .  .  . .  40 


are  based  does  not  include  switch  outlets,  but  only  the 
actual  lamp  outlets.  In  old  buildings  the  cost  of  the  con¬ 
duit  and  wiring  work  is  $20  to  $25  per  outlet  and  $30  in 
the  extreme  West. 

When  it  is  necessary  to  approximate  closely  the  cost  of 
the  conduit  and  wiring  system  in  a  federal  building  the 
material  is  taken  off  accurately  from  the  drawings  and  the 
figures  given  below  are  used. 

The  total  amounts  of  conduit  and  wire  are  the  lengths 
scaled  on  the  plan  plus  the  following:  Number  of  ceiling 
outlets  X  2  ft. ;  number  of  bracket  outlets  X  to  ft. ;  num¬ 
ber  of  switch  outlets  X  10  ft.;  number  of  baseboard  outlets 
X  4  ft.;  number  of  two-gang  switches  X  ^5  It.,  and  num¬ 
ber  of  three-gang  switches  X  20  ft. 

The  average  length  of  a  branch  run  in  federal  buildings  is 
50  ft.  The  size  of  branch  conduits  is  generally  54  in.,  and 
branch  circuits  are  generally  of  duplex  wire.  For  obtain¬ 
ing  lengths  of  feeders  a  diagram  is  made  of  all  feeder 
and  subfeeder  circuits. 


COST  OF  CONDUIT  IN  PLACE  (nEW  BUILDING). 


1 


■  j-in  size 

K  ••  ;; 


$8 . 50  per  100  ft. 

10.25  •'  100  “ 

15.75  “  100  " 

18.25  “  100  •• 

22.00  “  100  “ 


2  .50.60  “  100  “ 

2  5i"  47.00  “  100 

.r  ••  60.00  “  100  " 


.\dd  50  per  cent  to  above  for  underground-service  con¬ 
nections  in  place  and  for  work  in  old  buildings  where  walls 
and  ceilings  are  cut  and  plaster  must  be  replaced. 

COST  OF  CONDUIT  ELBOWS  IN  PLACE. 


in  size 


$1.00  each 


2 '  i 
3  ■■ 


1.25 

4.00 


1 


10.00 


The  cost  of  all  kinds  of  outlet  boxes  in  place  is  25  cents 
vach  in  new  buildings  and  50  cents  each  in  old  buildings 
vhere  plaster  must  be  repaired.  The  cost  of  large  junc- 
ion  boxes  in  place  is  5  cents  per  pound;  plug  receptacles 
n  place  cost  $1.30  each,  and  snap  switches  (single-pole, 
o  amp)  in  place,  $i  each.  Fixture  studs  cost  approxi- 
lately  5  cents  each  in  place. 

Standard  floor  outlet  boxes  (such  as  are  used  in  federal 
uildings)  cost  $3  each  in  place;  telephone  cabinets  (such 
are  used  in  federal  buildings)  cost  in  place  $20  each ; 


outlet  bushings,  5  cents  each  in  place,  and  lock  nuts,  i  cent 
each  in  place.  One  should  estimate  three  bushings  and 
three  lock  nuts  per  outlet.  Reinforced  silk-covered  lamp 
cord  (No.  16)  costs  approximately  $55  per  1000  ft.  in  place, 
and  knife  switches,  250-volt,  single-break,  with  extension 
for  fuses  unmounted,  polished,  cost  as  shown  below. 


COST  OF  DOUBLE-BRAIDED  RUBBER-INSULATED  WIRE  (iN 

place). 


Size.  j 

1 

Cost  per  1000  Ft.  ] 

1 

Size  Circ.  Mils. 

Cost  1000  Ft 

Solid  Sin 

f{le  Conductor 

1 

16 

$15.00 

250,000 

$275.00 

14 

18.60 

300,000 

j  327.00 

12 

21.70 

400,000 

'  405  00 

10 

25.85 

500,000 

500.00 

Stranded  Sin 

gle  Conductor 

Duplex  C 

onductors 

8 

35.40 

14 

30.00 

6 

48.25 

12 

34.00 

4 

62.65 

10 

40.25 

3 

75.25 

8 

49.25 

STRANDED  SINGLE  CONDUCTOR. 


Stranded.  ! 

Single 

Conductor.  | 

j  Strande<l.  1 

Single 

Conductor. 

2  { 

$82.00  i 

00 

$156.00 

1 

101.30 

000 

184  25 

0 

1 

128  00 

1 

0000 

217,00 

COST  OF  KNIFE  SWITCHES  IN  PLACE. 


Rating.  1 

Double-Pole. 

Triple- Pole 

25 

$  1. 

.80 

$  2 

30 

50 

3, 

.05 

4 

35 

100 

4 

65 

6 

.75 

200 

7, 

.45 

i  10 

95 

300 

10 

45 

‘5 

.20 

400 

13, 

.00 

i  19 

.55 

500 

18 

.  10 

'  27 

,00 

600 

23, 

,10 

1  34 

,45 

800 

27 

.95 

41 

.80 

1,000 

53 

.35 

1  63. 

,65 

1,200 

67, 

,25 

1 

40 

The  cost  of  mounting,  not  including  drilling  of  marble, 
is  $i  per  switch. 

Inclosed  fuses  (in  place)  cost  approximately  as  follows: 


5  to  65  amp  .  .10  each 

65  to  100  25  " 

110  to  200  “  SO  “ 

225  to  400  “  .90 

450  to  600  “  .  $1.30 


Other  cost  entering  into  a  contract  may  be  estimated  as 
follows:  Busbars  for  switchboards,  50  cents  per  pound, 
in  place;  structural  steel  work,  in  place,  for  switchboards, 
10  cents  per  pound;  blue  Vermont  marble,  2  in.  thick,  $2 
per  square  foot;  slate  panels,  1%  in.  thick,  50  cents  per 
square  foot ;  drilling  holes,  slate  and  marble,  25  cents  each  • 
labor  on  switchboard  panels  in  shop,  $25,  and  on  the  job, 
$12  each;  tablets  and  cabinets,  complete  in  place,  $5  per 
switch.  One  should  ascertain  if  possible  the  actual  cost  of 
cabinets  and  tablets  (which  are  special  design)  and  add 
$i  per  circuit  for  installation. 

To  this  list  may  be  added  motor  connections,  5  hp  and 
under,  $2  per  horse-power;  motor  connections,  10  hp  up,  $i 
per  horse-power;  freight  and  drayage,  3  per  cent  of  total 
cost  of  material  and  labor;  railroad  fare,  depending  on  loca¬ 
tion  of  the  job;  board  and  lodging,  depending  on  location  of 
the  job;  superintendence,  i  per  cent  of  total  cost  of  mate¬ 
rials  and  labor,  and  profit.  20  per  cent  of  total  cost  of 
materials  and  labor. 
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RECENT  TELEPHONE  PATENTS. 


IMPROVED  SWITCHBOARDS. 

With  the  two-wire,  common-battery,  multiple-switch- 
hoard  system  the  cut-off  relay  is  usually  operated  upon  a 
;jrounded  circuit,  being  legged  off  to  ground  from  the 


Fig.  1 — Arrangement  for  Cut-Off  Relay. 

live  or  battery  side  of  the  circuit.  I'he  cut-oil  relay  may, 
however,  be  arranged  upon  a  metallic  circuit  basis,  and 
this  is  done  in  the  system  patented  by  -Mr.  H.  (1.  Webster, 
of  Chicago.  He  uses  independent  batteries  for  the  talking 
and  cut-off  relay  circuits.  These  are  oppositely  poled  and 
connected  in  series,  the  connectioti  to  one  side  of  the 
cord  circuit  being  made  between  them.  The  arrangement 
is  shown  in  Fig.  i.  The  patent  for  this  system  has  been 
assigned  to  the  Kellogg  Switchboard  &  Supply  Company. 

.Mr.  C.  -A.  Simpson,  of  Chicago,  has  been  granted  a 
jiatent,  which  has  been  assigned  to  the  same  company, 
covering  a  switchboard  system  in  which  the.  cut-off  relay 
is  omitted.  The  jacks  are  provided  with  auxiliary  contacts 
which  break  when  a  plug  is  inserted.  The  line  lamp  circuit 
is  carried  through  all  these  in  series. 

A  patent  granted  to  Mr.  H.  J.  Roberts,  of  Evanston. 
111.,  and  assigned  to  the  Homer  Roberts  Telephone  Com¬ 
pany,  de.scribes  the  key  and  circuit  system  necessary  to 
control  party  lines  equipped  with  his  selective  signaling 
.system. 

To  the  Dean  IClectric  Company  have  also  been  assigned 
two  patents  issued  to  Mr.  F.  H.  Allen,  of  Elyria,  covering 
trunk  circuits  with  automatic  ringing  features.  There  is 
also  included  a  bu.sy  back  feature  to  indicate  when  the 
called-for  line  is  in  use. 

RINGING  SYSTEM. 

rile  usual  ringing  systems  require  the  use  of  an  alter¬ 
nating-current  generator.  In  the  system  patented  by  Mr. 
!•'.  R.  Parker,  of  Chicago,  direct  current  suffices.  biased 
polarized  ringer  is  arranged  in  series  with  a  condenser. 
.Auxiliary  make-and-break  contacts  are  associated  with  the 


Fig.  2 — Relay  Arrangement  for  Dispatch  System. 


takes  place  as  the  condenser  in  series  with  the  ringer  is 
charged.  Driving  the  interval  of  its  auxiliary  contacts 
the  ringer  moves  to  such  a  position  that  the  condenser  is 
connectetl  directly  across  the  ringer.  The  discharge  and 
bias  spring  together  drive  back  the  armature,  when  the 
process  is  repeated  until  the  normal  connection  of  the 
battery  is  restored. 

IMPROVEMENTS  IN  DISPATCH  SYSTEMS 

The  use  of  selectors  upon  dispatch  systems  is  now  quite 
common.  I'hese  selectors  pick  out  the  desired  station  to 
the  exclusion  of  all  other.s.  Mr.  J.  F.  Graf,  of  Scranton. 
Pa.,  has  extended  this  application  to  the  selection  of  a 
branch  line.  The  connection  of  the  branch  line  is  effected 
through  a  relay,  the  circuit  of  which  is  in  turn  closed 
when  the  main  line  selector  is  set  in  the  required  position. 

The  combined  telegraph  and  telephone  line  is  concerned 
in  a  patent  granted  to  -Mr.  ().  M.  Eeich  and  assigned  to  the 
C  racraft-Leich  Electric  Company.  Fig.  2  shows  the  ar¬ 
rangement.  which  includes  a  high-frequency  calling  gen¬ 
erator  and  a  howler  signaling  instrument  for  telephone 
calling  signals. 

DESK  STAND. 

Mr.  X.  Pedersen,  of  Genoa,  Ill.,  has  patented  a  desk 
stand,  the  improvements  in  which  lie  wholly  in  details  of 
construction  to  facilitate  manufacture.  All  auxiliary  parts 
such  as  induction  coil,  switch  springs  and  terminal  block 
are  carried  upon  a  metal  spider  within  the  base  piece.  A 
cu.shion  ring  is  arranged  upon  the  bottom  and  the  base 
cover  piece  is  secured  by  a  slight  angular  twist  by  the  use 
of  buttons  and  buttonholes. 


Letters  to  the  Editor. 


Depreciation. 


To  the  liditor  of  Electrical  IVorld: 

Sir  : — I  have  read  with  interest  the  criticism  of  my  arti¬ 
cle  on  “Depreciation”  in  your  issue  of  -Aug.  5  by  Mr.  \V.  .A. 
Del  Mar  and  Mr.  Frank  F.  Fowle. 

Mr.  Del  Mar  raises  the  question  of  the  meaning  of  the 
word  “value”  and  how  it  is  measured.  Those  who  have 
had  occasion  to  think  broadly  upon  the  meaning  of  this 
word  will  agree  vvith  me  that  it  may  mean  almost  anything 
reasonable,  depending  upon  the  circumstances,  and  can  be 
measured  in  dollars,  diamonds  or  wampum  or  even  in  that 
intangible  thing  called  “good  will.”  I  agree  with  him  that 
“utility”  is  what  is  really  meant,  and  in  view  of  the  fact 
that  we  must  necessarily  work  with  practical  things  and 


ringer  armature.  The  ringer  is  poled  so  that  the  bias 
spring  assists  the  pull,  corresponding  to  current  from  the 
battery  as  normally  connected.  If  the  battery  connections 
be  reversed  from  normal  a  momentary  rush  of  current 


actual  physical  apparatus  how  shall  we  measure  utilit> 
unless  it  be  in  dollars?  After  all,  things  are  only  relative 
and  have  magnitude  only  with  respect  to  each  other 
Under  certain  conditions  it  is.rjust  as  easy  to  measun 
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weight  with  a  yardstick  as  with  a  pair  of  scales,  and  in 
many  engineering  works  it  is  easier.  For  example,  the 
weight  of  a  flywheel  once  installed  can  be  measured  by  a 
yardstick  near  enough  for  many  practical  purposes  when 
it  would  require  considerable  labor  and  expense  to  w'eigh 
it.  The  point  is  that  while  money  may  not  be  the  correct 
measure  of  utility,  it  is  the  nearest  to  a  correct  measure 
that  vve  know  of  and  will  be  used  as  such  until  some  one 
brings  out  something  better. 

Replacing  the  words  on  the  curve  "value  in  dollars"  by 
the  word  ‘‘utility,”  the  curve  still  holds  true  in  the  average 
case,  but  not  in  every  case.  The  sharp  corners  at  E  and 
F  are  explained  by  the  fact  that  at  a  certain  time  in  the 
life  of  every  piece  of  apparatus  it  changes  from  a  useful 
machine  to  an  inert  mass  of  scrap  metal.  That  is,  its  util¬ 
ity  becomes  zero,  although  it  still  has  value.  I'his  change 
takes  place  suddenly  in  most  cases.  b'or  example,  the 
writer  is  now  installing  a  new  pump  to  do  the  work  of  one 
that  has  been  used  for  twenty  years  and  is  both  practically 
worn  out  and  obsolete  by  virtue  of  inefficiency.  The  old 
pump  will  be  left  in  its  ])lace  for  an  indcfitiite  time  as  a 
reserve  unit,  and  by  slightly  stretching  the  imagination  it 
is  possible  to  see  that  there  will  be  a  time  when  this  old 
pump  will  suddenly  be  converted  from  a  useful  machine  to 
scrap  in  the  course  of  about  two  hours'  time.  This  condi¬ 
tion  accounts  for  the  sudden  drop  in  the  curve  and  for 
some  of  the  “corners  and  kinks.” 

W  hile  1  have  stated  that  the  curve  shown  represents  the 
usual  history  of  the  average  piece  of  apparatus.  I  agree 
with  Mr.  Fowle  that,  as  a  practical  thing,  under  certain 
conditions,  the  use  of  the  straight-line  method  of  deprecia¬ 
tion  is  reasonable.  This  I  believe  to  be  true  more  on  ac¬ 
count  of  the  uncertainties  of  prediction  regarding  the 
future  history  of  apparatus  than  because  of  the  philosophy 
of  the  thing.  In  other  words,  the  introduction  of  a  new 
machine  may  and  often  does  completely  upset  the  reason¬ 
ableness  of  the  whole  matter,  so  that  the  best  a  utility  can 
do  is  to  charge  off  to  depreciation  a  conservative  amount 
from  income  based  on  the  straight-line  method.  In  using 
depreciation  in  connection  with  appraisals,  whether  the 
sinking-fund  method  or  the  straight-line  method  should  be 
used  depends  upon  the  ])ast  history. 

I  note  by  reading  Mr.  Henry  Floy's  discussion  of  my 
article  that  I  seem  to  have  conveyed  the  impression  that 
1  believe  that  all  apparatus  follows  the  curve  shown.  The 
table  of  actual  experience  given  in  the  same  article  em¬ 
phatically  shows  this  is  not  true.  The  curve  is  given  to 
show  the  history  of  what  might  be  termed  the  average 
piece  of  apparatus,  and  in  practical  use  must  be  modified 
by  conditions.  It  is  a  sort  of  foundation  on  which  to  build 
tlepreciation  curves.  In  certain  cases  various  parts  of 
the  curve  are  entirely  changed.  .\s  Mr.  Floy  states,  mnch 
apparatus  has  no  increase  in  value  after  installation.  In 
many  cases  there  is  no  reserve  period,  represented  by  BC 
on  the  curve,  and  in  some  cases  no  period  represented  by 
(Tf.  I  would  therefore  emphasize  the  fact  that  the  curve 
is  intended  to  be  the  general  curve  for  depreciation,  to  be 
modified  according  to  the  judgment  of  the  engineer  in 
‘il)ecific  cases. 

Ft.  Atkin.<;ou,  Jf^s.  H.  G.  D.  Xuttixc.. 


Acuity  in  Monochromatic  Light. 


To  the  Editor  of  Electrical  World: 

Sir:— I  have  been  exceedingly  interested  in  reading  Mr. 
Luckiesh’s  valuable  article  in  your  issue  of  Aug.  19  on 
the  difference  in  visual  acuity  found  between  mono¬ 
chromatic  light  and  that  covering  a  considerable  range  of 
the  spectrum.  I  am  particularly  glad  to  have  my  own  in¬ 
vestigation  of  the  matter  checked  by  other  observers  and 
by  a  totally  different  method,  leading,  as  it  theoretically 


should,  to  substantially  the  same  results.  Mr.  l.uckiesh's 
figures  show  plainly  the  immense  advantage  of  mono¬ 
chromatic  light  when  it  comes  to  the  simple  matter  of 
defining  power.  The  method  he  adopted  does  not,  of 
course,  show  the  difference  between  monochromatic  light 
and  the  continuous  spectrum  at  its  worst.  Since  his  ab¬ 
sorbing  screens  limited  the  range  of  radiation  from  the 
continuous  spectrum  to  about  half  that  corresponding  to 
an  unscreened  incandescent  source,  this  lessened  range 
of  radiation,  of  course,  rendered  the  acuity  observations 
.somewhat  more  difficult ;  but  the  result  is  none  the  less 
striking.  1  particularly  admire  the  success  with  which  he 
succeeded  in  getting  comparisons  with  the  sodium  line 
and  I  hope  he  will  be  good  enough  to  publish  the  method 
by  which  he  got  the  recpiisite  steadiness.  I  must,  in  the 
most  friendly  way,  take  exception  to  Mr.  Luckiesh's  some¬ 
what  careless  remark  to  the  effect  that  I  had  assumed  the 
mercury  tube  to  be  monochromatic.  On  the  contrary,  I 
described  the  mercury  spectrum  at  some  length  and  what  I 
said  about  the  monochromatism  of  the  light  was  this: 

"In  a  strict  technical  sense  the  light  of  the  mercury- 
vapor  lamp,  like  that  of  the  flaming-arc  lamp,  is  far  from 
being  monochromatic,  but  so  far  as  effective  luminosity 
goes  the  spectrum  of  the  former  is  perhaps  the  closest 
approximation  to  monochromatism  of  the  light  of  any 
commercial  illuminant.” 

I'his  statement  1  do  not  think  anybody  would  be  in¬ 
clined  to  dispute,  and  in  addition  it  is  undoubtedly  true  that 
for  the  line  0.546M  and  the  pair  0.578/^  the  focal  surfaces  in 
the  eye  are  so  nearly,  coincident  that  it  would  be  difficult 
to  determine  any  difference  in  actiity  based  on  .so  small  a 
(juantity. 

Also,  while  1  am  gratified  that  Mr.  Luckiesh  adopted  a 
method  of  experimenting  which  in  no  way  involved  the 
(juestion  of  heterochromatic  photometry,  I  am  strongly  of 
the  opinion  that  one  makes  no  mistake  in  assuming  the 
substantial  correctness  of  the  flicker  method  where  hetero¬ 
chromatic  comparisons  have  to  be  made — that  is.  if  in  a 
heterochromatic  comparison  there  is  a  substantial  differ¬ 
ence  between  the  results  obtained  with  the  flicker  instru¬ 
ment  and  with  an  equality-of-brightness  photometer  it 
is  altogether  probable  that  it  is  the  latter  which  is  in 
error.  Dr.  Ives'  admirable  experiments  merely  showed 
that  with  instruments  presenting  identical  fields  of  suffi¬ 
ciently  strong  illumination  the  flicker  and  e(|uality-of- 
brightness  methods  could  give  practically  coincident  re- 
sult.s.  That  they  do  not  give  such  re.sults  when  one  con¬ 
siders  the  general  case  of  flicker  photometers  as  compared 
with  equality-of-brightness  photometers  is  a  fact  which  has 
been  too  long  familiar  to  photometrists  to  admit  of  :i 
discussion.  Moreover,  when  there  is  a  substantial  differ¬ 
ence  between  the  restdts  the  equality-of-brightness  in¬ 
strument  varies  from  the  flicker  always  in  one  direction. 

Finally,  as  regards  my  comment  on  the  measurements  of 
Broca  and  Laporte  this  difference  was  actually  found  to 
exist  in  following  their  method  of  equality-of-brightness 
determination,  which  happened  to  give  results  particularly 
aberrant  as  compared  either  with  the  flicker  photometer 
or  with  a  Lummer-Rrodhun  screen.  However,  this  com¬ 
ment  does  not  detract  from  the  value  of  Mr.  Luckiesh’s 
beautiful  experiments  nor  from  the  neatness  of  the  method 
he  adopted  for  avoiding  any  conceivable  objection  which 
might  be  raised  to  the  use  of  heterochromatic  photometry 
in  solving  this  particular  problem. 

.\propos  of  his  experiments  with  Dr.  Ives’  visual  acuity 
screen,  it  may  be  worth  mentioning  that  Hastings  has 
shown  (American  Journal  of  Science,  Vol.  XIX.  1905, 
page  203L  both  from  his  own  experiments  and  those  of 
Dr.  Wolf,  that  the  dispersion  of  the  lens  of  the  human  eye 
IS  greater  than  that  of  ordinary  crown  glass.  Hence  the 
combination  with  a  concave  spectacle  lens  would  not  tend 
to  be  achromatic.  As  all  the  observers  wore  spectacles  it 
is  probable  that  part  of  the  difference  between  their  re- 
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suits  in  this  particular  experiment  may  have  been  due  to 
the  fact  that  in  prescribing  glasses  the  oculist,  however 
skilful,  has  to  make  his  corrections  for  the  best  average 
conditions  considering  the  particular  errors  of  the  eye 
with  which  he  has  to  deal.  Hence  spectacles  often  do  not 
give  the  full  theoretical  correction  for  a  particular  read¬ 
ing  distance,  and  the  distance  of  i  m  used  in  this  case, 
lying  as  it  does  between  ordinary  distant  vision  and  ordi¬ 
nary  reading  vision,  would  be  quite  certain  to  show 
residual  errors  enough  to  disturb  acuity  measurements. 

Boston,  Mass.  Louis  Bell. 


Loading  of  Telephone  Circuits. 


To  the  Editor  of  Electrical  World: 

Sir: — A  perusal  of  the  article  in  your  issue  of  July  15  by 
Messrs.  Samuel  R.  Parker  and  J.  Cavers  entitled  “Notes 
on  the  Loading  of  Telephone  Cable  and  Open-Wire  Cir¬ 
cuits”  indicates  that  the  authors  appear  to  have  an  errone¬ 
ous  conception  of  the  theory  of  “neutralizing”  the  effect  of 
capacity  in  telephone  circuits  by  the  introduction  of  lumped 
inductance  in  accordance  with  the  Pupin  system.  On  page 
167  the  authors  compute  the  inductance  necessary  to  “neu¬ 
tralize  completely”  the  capacity  of  a  circuit  at  800  fre¬ 
quency.  They  do  this  as  though  the  capacity  and  the  in¬ 
ductance  were  simply  lumped  in  a  series  circuit  and  speak 
of  the  impedance  of  the  circuit  as  being  equal  to 

+  ci:)]' 

As  is  well  known,  this  method  of  computing  the  line 
impedance  does  not  apply  to  a  circuit  containing  capacity 
and  inductance  distributed  along  its  length  in  the  manner 
of  a  loaded  telephone  circuit. 


At  the  bottom  of  the  second  column  on  page  167  the 
authors  start  out  with  a  line  1200  miles  long  having  a  total 
attenuation  of  3.96,  and  determine  the  attenuation  constant 
necessary  on  a  1600-mile  circuit,  in  order  that  the  latter 
may  have  the  same  transmission  efficiency — that  is,  the 
same  total  attenuation.  An  arithmetical  mistake  in  the 
solution  of  this  problem  of  simple  proportion  gives  them 
a  resultant  attenuation  constant  of  0.00284  instead  of 
0.00248,  or  a  total  attenuation  for  the  1600-mile  circuit  of 
4.5 — that  is,  a  value  greater  than  the  figure  3.96  with  which 
they  started.  Without  apparently  noticing^  this  inconsist¬ 
ency  the  authors  attempt  to  explain  the  result  by  a  process 
of  reasoning  which  leads  them  to  the  remarkable  conclu¬ 
sion  that  .  .  .  thus,  although  loading  improves 

the  articulation,  it  reduces  the  volume  of  sound,  or  the 
amplitude;  and  as  the  value  of  Rc  increases  with  the  in¬ 
ductance  of  the  coils,  it  will  be  readily  seen  that,  if  a  line 
is  overloaded  or  loaded  more  than  absolutely  necessary  to 
get  the  standard  of  transmission  required,  the  efficiency  of 
the  circuit  is  reduced  instead  of  increased  for  long-distance 
transmission.”  Continuing,  the  authors  state  that  for  a 
value  of  /3d  =  4.60511  or  e'^^  =  100,  the  limiting  point  at 
which  loading  is  commercially  of  value  has  been  reached. 
No  explanation  of  these  particular  figures  is  given  and 
apparently  the  only  reason  for  determining  the  value  of  ^d 
to  six  significant  figures  is  to  make  e~^^  =  100.  Later  in 
the  paper  they  give  a  “practical”  value  for  ^d  of  4.1446 
and  use  this  value  in  the  preparation  of  Fig.  i.  This 
value,  which  is  exactly  10  per  cent  less  than  the  theoreti¬ 
cal  value  quoted,  is  given  with  five  significant  figures, 
although  the  authors  state  that  “.  .  .  .  but  in  prac¬ 

tice  this  value  has  to  be  reduced  approximately  10  per  cent 
to  allow  for  extraordinary  losses,  such  as  leakage,  eddy 
currents  and  hysteresis  losses,  which  exist  on  the  circuit, 
but  which  cannot  he  calculated."  (The  italics  are  mine.) 

Mezv  York.  Frank  B.  Jewett. 
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Generators,  Motors  and  Transformers. 

Rendulum  Converter. — E.  Falkenthal. — An  illustrated 
description  of  a  new  type  of  pendulum  converter  for  trans¬ 
forming  direct  current  into  alternating  current,  especially 
for  purposes  of  telephone  stations.  The  main  feature  of 
this  type  is  that  there  are  no  condensers  required  as  in 
other  similar  designs.  The  construction  is  shown  in  Fig.  i, 
the  direct-current  circuit  from  a  storage  battery  being 
shown  at  the  top  and  the  alternating-current  circuit  at  the 
bottom.  By  the  motion  of  the  pendulum  the  left-hand  and 
the  right-hand  halves  of  the  circuit  are  alternately  con¬ 
nected  to  the  circuit.  The  pendulum  is  moved  by  the 
attraction  of  a  permanent  magnet  bar  at  the  top  moving 
in  an  artificial  stray  flnx  of  the  transformer  core.  The 
necessity  of  using  condensers  in  order  to  prevent  sparks 
when  contacts  are  broken  is  avoided  in  the  following  way : 
Before  the  contact  of  the  pendulum  with  the  left-hand  half 
of  the  coil  (as  in  the  moment  represented  in  the  illustra¬ 
tion)  is  broken  the  right-hand  half  is  connected  in  parallel 
with  the  left-hand  half  for  a  very  short  time.  Since  the 
two  halves  of  the  coil  are  identical  but  wound  in  opposite 
directions  an  opposite  emf  is  induced  and  the  primary  cur¬ 
rent  is  reduced  for  a  moment  to  zero,  so  that  there  will  be 
no  spark  when  the  contact  between  the  pendulum  and  the 
left-hand  half  of  the  coil  is  broken.  The  mechanical 
method  of  making  the  parallel  connection  is  clearly  shown 
in  the  illustration.  The  time  during  which  the  two  halves 
are  connected  in  parallel  can  be  adjusted  by  means  of  the 
large  screws  illustrated.  The  proper  position  of  these 


screws  can  be  found  by  using  an  ammeter  in  the  primary 
circuit  and  adjusting  the  screws  until  the  ammeter  shows 
a  minimum  of  current.  For  this  position  sparking  at  the 
contact  is  a  minimum  and  the  alternating-current  wave 


produced  has  the  most  favorable  form. — Elek.  Zcit.. 
July  20. 

Grinding  Carbon  Brushes. — A  note  on  a  recent  British 
patent  of  Mr.  A.  Watkins  (17,236,  Aug.  10,  1911).  A 
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machine  for  grinding  the  contact  surface  of  dynamo 
brushes  is  provided  with  a  rocking  frame  with  inclined 
sides  and  carried  by  a  spindle.  The  spindle  is  mounted  in 
side  frames  supporting  a  cross-piece  which  carries  a 
wooden  block  with  a  curved  surface  to  correspond  to  that 
of  the  commutator.  One  end  of  the  spindle  is  fixed  to  a 
handle  for  rocking  the  frame  to  and  fro,  and  over  the 
block  a  sheet  of  glass  paper  is  placed  and  fixed  by  clamps 
at  each  end  of  the  frame.  The  brushes  are  held  in  a  fixed 
position  by  carriers  attached  to  the  center  of  the  side 
frames  and  are  adjusted  to  the  desired  angle  by  a  pivoted 
plate  holding  the  same.  This  may  be  set  to  any  angle  by  a 
rod  engaging  with  radial  slots  formed  in  the  carriers  and 
fixed  by  screw  nuts.  The  grinding  is  effected  by  working 
the  handle  backward  and  forward. — Lond.  Elcc.  Enging, 
Aug.  17. 

Lamps  and  Lighting. 

Chromoscope  Measurement  of  Colors. — Leo  Arons. — An 
illustrated  description  of  a  new  instrument  which  permits 
one  to  produce  any  tint  of  mixed  colors  and  to  define  it 
numerically.  The  simple  chromoscope  consists  of  two 
Nichol  prisms  P  and  A  (Fig.  2).  Between  these  two 
prisms  quartz  plates  Q  of  different  thickness,  cut  perpen¬ 
dicularly  to  the  crystallographic  main  axle,  can  be  in¬ 
serted.  Diffused  white  light  from  a  porcelain  disk  is 
thrown  through  the  circular  hole  B,  through  the  lens  L, 
onto  P.  Observation  is  made  from  R.  Instead  of  the 
white  disk  a  colored  one  is  seen.  The  color  depends  on  two 
quantities ;  first,  the  thickness  of  the  quartz  plate  Q,  and, 
.second,  the  angle  between  the  plates  of  polarization  of  the 
Nichol  prisms  A  and  P.  This  angle  may  be  read  directly 
from  a  dial.  Six  quartz  plates  are  used  in  thicknesses  of 
0.25  nun.  0.5  mm,  i.o  mm,  2.0  mm,  4.0  nun  and  8.0  mm 
respectively  and  mounted  in  brass  plates  arranged  one  after 
the  other.  Each  brass  plate  has  two  identical  holes.  One 
hole  is  filled  with  a  quartz  plate,  the  other  is  empty.  By 
sliding  any  of  the  brass  plates  to  the  side  any  number  of 
quartz  plates  can  be  arranged  one  after  the  other  so  that 
it  is  possible  to  adjust  the  total  thickness  of  the  quartz 
plates  from  0.25  nun  to  15.75  steps  of  0.25  nun. 

The  different  colors  are  produced  by  reason  of  the  fact 
that  the  rays  of  dift'erent  wave-length  contained  in  white 
light,  after  their  passage  through  P,  undergo  different 
deflection  of  the  planes  of  polarization  in  the  quartz  plates 
Q  and,  therefore,  pass  more  or  less  weakened  through  A. 
In  contradistinction  to  the  colors  of  the  spectrum,  mixed 
colors  are  here  obtained.  A  still  greater  variety  of  mixed 
colors  can  be  obtained  by  using  two  sets  of  prisms  and 
quartz  tubes  in  series.  For  this  purpose  the  end  of  the 
tube  between  R  and  .v*  in  Fig.  2  is  taken  off  and  the  piece 
from  B'  to  y  in  F'ig.  3  is  substituted  for  it.  The  white  light 
enters  through  B',  passes  through  //,  is  polarized  in  P',  so 
that  after  the  different  deflection  of  the  planes  of  polariza¬ 
tion  of  the  different  colors  in  Q'  a  colored  light  is  now 
made  to  pass  through  the  quartz  plate  Q.  The  author 
thinks  it  is  sufficient  to  use  for  Q'  always  one  and  the  same 
plate ;  he  has  employed  a  quartz  plate  Q'  of  3.75  mm.  With 
this  arrangement  the  colors  in  the  composite  chromoscope 
are  measured  bv  three  figures;  first,  the  thickness  of  the 
quartz  tube  Q;  second,  the  angle  between  the  prisms  A  and 
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Fig.  2 — Simple  Chromoscope. 


P,  and,  third,  the  angle  between  the  prisms  P  and  P'.  As 
shown  in  Fig.  2,  a  Lummer-Brodhun  photometer  cube  may 
be  inserted  at  the  point  IV.  It  permits  the  colored  image 
to  pass  through  the  circular  contact  surface  while  the  free 


hypothenuse  surface  sends  toward  R  the  rays  which  are 
thrown  to  it  from  the  side  tube  N  by  the  totally  reflecting 
prism  D.  The  side  tube  is  parallel  to  the  main  tube.  Be¬ 
sides  the  lens  it  contains  the  two  Nichol  prisms  /\  and 


Fig.  3 — Addition  for  Composite  Chromoscope. 

/',,  of  which  /\  can  be  rotated,  and  the  angle  of  rotation 
can  be  measured  by  means  of  a  circular  dial.  The  side  tube 
is  directed  toward  a  white  porcelain  disk  which  is  placed 
at  the  side  of  the  other  white  porcelain  disk  from  which 
white  diffused  light  is  sent  into  the  main  tube.  Both  white 
porcelain  disks  are  identical  and  ecpially  illuminated.  The 
lens  L,  is  so  chosen  that  the  colored  image  from  the  main 
tube,  which  is  observed  through  R,  appears  surrounded  by 
a  concentric  ring.  By  rotating  the  Nichol  prism  I\  equal 
illumination  of  both  surfaces  is  produced  while  all  quartz 
plates  are  removed.  In  this  case  the  boundary  line  between 
the  inner  circle  and  outer  ring  disappears.  This  is  the 

normal  position  in  which  the  color  determinations  are 

made,  especially  the  choice  of  the  colors  which  serve  as 

standard  colors.  If  the  white  porcelain  disk  for  the  side 

tube  is  replaced  by  a  surface  of  a  certain  color  (a  colored 
paper  or  cloth)  the  central  j)icture  of  the  image  in  R  can 
be  made  to  assume  the  same  color  by  adjusting  the  quartz 
thickness  Q  and  the  angles  between  A  and  P  and  between 
P'  and  P.  The  color  tint  is,  therefore,  determined  by  these 
three  figures.  For  determining  the  color  of  transparent 
bodies  (glass  or  solutions)  the  glass  is  placed  directly  be¬ 
fore  the  side  tube  and  the  solution,  held  in  a  suitable  absorp¬ 
tion  vessel,  is  also  placed  directly  before  the  side  tube, 
which  is  again  directed  toward  a  white  porcelain  surface. 
Then  the  adjustments  are  made  again  in  the  main  tube. 
The  chromoscope  can  also  be  used  for  determining  the 
color  tint  of  a  source  of  light.  For  this  purpose  the  normal 
position  is  first  obtained  while  both  surfaces  are  illuminated 
by  the  same  standard  light.  Then  the  standard  light  is 
screened  off  from  the  white  porcelain  disk  before  the  side 
tube  and  this  disk  is  now  illuminated  by  the  lamp  the  color 
tint  of  which  is  to  be  determined.  Then  the  angles  between 
the  prisms  and  the  thickness  of  the  quartz  plate  are  ad¬ 
justed  until  equality  is  reached  again. — Elek.  Zeit.,  July  27. 

Impregnated  Carbon  Electrodes. — J.  Esc.xkd. — An  article 
giving  a  review  of  the  history  and  properties  of  impreg¬ 
nated.  carbon  electrodes  for  arc  lamps.  The  following 
effects  of  impregnation  are  first  discussed;  Greater  steadi¬ 
ness  of  the  arc;  increase  of  luminous  efficiency;  ])revention 
of  slag  formation,  and  adjustment  of  the  color  tint  of  the 
arc.  Inconveniences  of  impregnated  electrodes  are  then 
taken  up,  namely,  the  effect  on  electrode  consumption  and 
the  production  of  fumes.  Finally  the  manufacture  of  im¬ 
pregnated  electrodes  is  briefly  discussed. — L’Industrie  Elcc.. 
July  25. 

Generation,  Transmission  and  Distribution. 

First  iio,ooo-Volt  Plant  in  Europe. — E.  G.  Fiscjiinger. 
— The  first  part  of  a  long  illustrated  description  of  the 
transmission  system  from  the  main  plant  of  the  Lauch- 
hammer  metallurgical  works  to  two  other  plants  of  the 
same  company  and  for  the  supply  of  energy  to  the  district 
around  the  towns  of  Grossenhain,  Oschatz  and  Meissen 
in  Saxony.  There  is  a  mine  of  bituminous  coal  at  the 
Lauchhammer  works,  but  formerly  it  was  found  more 
advantageous  to  ship  the  coal  to  the  two  other  plants  of 
the  company  than  to  transmit  electrical  energy.  Since  the 
demand  for  power  has  increased  rapidly,  recalculations 
have  shown  that  an  electric  transmission  system  would  be 
far  more  economical.  When  this  had  been  decided  upon 
an  arrangement  was  made  by  which  the  three  towns  men¬ 
tioned  above,  instead  of  erecting  their  own  central  station. 
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will  buy  up  to  12,000  kw  for  thirty  years  from  the  company. 
This  will  be  supplied  to  the  towns  in  the  form  of  60,000- 
volt  and  15,000-volt  energy,  and  will  be  metered  as  such. 
For  transmission  a  voltage  of  110,000  is  to  be  used,  which 
is  the  highest  thus  far  employed  in  Europe.  The  gener¬ 
ating  station  will  contain  four  three-phase  turbo-generators, 
each  of  5000  kw  rating,  at  a  power-factor  of  0.8  and  a 
voltage  of  from  4740  to  5500.  For  the  present  only  three 
of  the  generators  will  be  installed.  The  article  is  to  be 
concluded. — Elek.  Zcii.,  Aug.  17. 

Turbines. — F.  Prasii.. — An  abstract  of  a  paper  read  at 
the  Zurich  meeting  of  the  (British)  Institution  of 
Mechanical  Engineers  on  the  results  and  experiments 
with  h'rancis  turbines  and  tangential  (Pelton)  turbines. 
Within  the  last  ten  years  the  Francis  turbine  and  the  Pel- 
ton  wheel  in  the  most  varied  forms  of  construction  have 
quite  taken  the  place  of  the  older  types,  such  as  the  Jouval 
and  Girard  turbines.  Capacities  as  high  as  16,000  hp  in 
single  units  have  now  been  reached.  The  Francis  turbine 
is  applied  w'ith  success  to  falls  of  from  i  m  to  150  m  (3.3 
ft.  to  492  ft.),  the  Pelton  wheel  to  falls  from  40  m  to 
950  m  (131  ft.  to  3116  ft.).  In  this  progress  is  to  be 
noted  not  only  a  steady  improvement  in  the  details  of  con¬ 
struction  of  the  turbine,  but  also  in  the  efficiency  of  the 
automatic  governing  and  the  safety  mechanism.  Particu¬ 
larly  in  modern  plants  with  long  supply  pipes  and  con¬ 
duits,  with  their  severe  specifications  for  high-standard 
reliability  in  the  safety  apparatus,  these  requirements  make 
large  claims  upon  the  skill  and  ability  of  the  engineers. 
The  result  has  been,  however,  a  large  measure  of  success 
in  the  production  of  successful  designs.  In  regard  to  effi¬ 
ciency,  much  further  advance  in  the  future  is  not  to  be 
expected.  The  problem  of  governing  can  be  consid¬ 
ered  as  not  yet  completely  solved,  since  there  still  appears 
in  view  a  series  of  applications  which  would  influence  the 
further  development  of  this  problem.  The  electrification 
of  railways  might  be  mentioned  as  one  example. — Loud. 
Electrician,  Aug.  ii. 

ll’atcr-l'ou'cr  Plants  in  Sxvitzcrland. — An  account  of  the 
recent  Swiss  tour  of  the  (British)  Institution  of  Mechani¬ 
cal  Engineers  and  its  convention  at  Zurich.  (Abstracts 
of  the  papers  presented  at  this  meeting  have  been  or  are 
given  elsewhere  in  the  Digest.)  At  the  city  of  Basle  a 
2000-kw  steam  turbo-generator  has  been  added  to  the  steam 
plant,  while  large  extensions  of  the  water-power  plant 
near  by  are  about  to  be  completed.  Ten  km  (6  miles)  above 
Basle,  between  the  towns  of  Augst  and  Wyhlen  on  the 
south  and  north  side  of  the  Rhine,  the  river  is  completely 
dammed,  giving  a  gross  fall  of  from  5  m  to  Sj/i  m  (16  ft. 
to  28  ft.),  with  mean  6.7  m  (22  ft.),  to  ten  Francis  tur¬ 
bines  of  15,000  hp  total  on  the  south,  or  Swiss,  side  and  to 
other  ten  turbines  on  the  German  side  yielding  about  the 
.same  total  horse-power.  The  turbines  are  direct-coupled 
to  three-phase,  1600-kva  generators  on  horizontal  shafts 
with  periodicity  of  50  and  speed  of  107  r.p.m.  From  the 
south  side  the  energy  is  taken  to  Basle  at  7000  volts — 
that  is.  without  transformation.  On  the  north  side  part 
of  it  is  raised  to  45,000  volts  and  transmitted  over  six 
aerial  lines,  while  four  other  lines  transmit  the  rest  with¬ 
out  transformation.  Another  excursion  was  made  to  the 
Rheinfelden  works  (rating,  17,000  hp)  and  the  Laufen- 
burg  works  (50,000  hp).  The  manufacturing  plants  of 
the  Brown-Boveri  Company,  of  Escher,  Wyss  &  Company 
and  of  the  Oerlikon  works  were  also  visited.  Excursions 
were  made  to  the  Rhine  Falls  near  Schaffhausen,  to  the 
Schaffhausen  hydroelectric  power  plant  and  the  plants  at 
I.ontsch  and  Beznau. — Lond.  Elec.  Reviczv,  Aug.  ii. 

Colliery  Poiver  Plant. — J.  Burns. — A  paper  read  before 
the  South  Staffordshire  and  Warwickshire  Institute  of 
Mining  Engineers  in  which  the  author  compares  the  ad¬ 
vantages  of  gas  and  exhaust  steam  for  colliery  power 
plants.  ITis  conclusions  are  generally  in  favor  of  exhaust 
steam.  He  contends  that  the  maximum  of  simplicity  with 


economy  is  obtained  in  the  average  existing  colliery  by 
improving  the  steam  conditions  of  the  winders  and  uti¬ 
lizing  the  exhaust  to  drive  a  low-pressure  turbine.  These 
plants  are  absolutely  independent  of  each  other.  The 
winders  are  under  the  absolute  control  of  the  drivers  and 
are  run  under  exactly  the  same  conditions  whether  the 
turbine  is  running  or  not.  The  power  supplied  by  the 
turbo  plant,  whether  the  transmission'  medium  be  elec¬ 
tricity  or  compressed  air,  will  drive  all  the  underground 
plant  in  addition  to  the  outlying  plant  on  the  surface,  and, 
finally,  the  turbines  use  all  the  low-pressure  steam  avail¬ 
able  to  its  utmost  advantage  and  automatically  use  only 
as  much  extra  high  pressure  steam  as  is  required  to  make 
up  the  exact  output. — Lond.  Electrician,  Aug.  ii. 

High-Tension  Transmission  in  Spain. — M.  Neustatter. 
— The  conclusion  of  his  illustrated  article  on  the  trans¬ 
mission  system  of  the  Hidroelectrica  Espanola  Company 
and  its  Molinar  power  plant.  The  most  remarkable  fea¬ 
tures  of  the  system  are  the  voltage  of  70,000  and  the 
distance  of  the  different  cities  which  are  supplied  with 
energy  from  the  plant.  These  distances  are  254  km  (152 
miles)  to  Madrid,  80  km  (48  miles)  to  Valencia,  82  km 
(49  miles)  to  Alcoy  and  180  km  (108  miles)  to  Cartagena. 
The  first  two  lines  are  in  operation,  the  latter  two  in  course 
of  construction.  In  the  present  instalment  the  construction 
of  the  line,  the  protective  devices,  the  substations  and  the 
telephone  system  are  described,  and  an  account  of  the 
opening  of  the  system  is  given.  The  whole  tramway  sys¬ 
tem  of  the  city  of  Madrid  is  supplied  with  energy  from  the 
plant  254  km  away. — Elek.  Zeit.,  Aug.  3. 

Hydroelectric  Plant  in  Silesia. — An  article  giving  notes 
cn  various  plants  in  the  province  of  Silesia  in  Germany, 
with  special  reference  to  the  Weistritz  dam,  from  which 
water  is  to  be  supplied  to  a  plant  containing  three  600-hp 
turbines,  of  which  one  is  used  as  reserve.  For  transmis¬ 
sion  voltages  of  10,000  and  30,000  are  used.  The  furthest 
distance  is  70  km  (42  miles).  The  plant  is  to  operate  in 
conjunction  with  the  large  steam-power  plant  at  Walden- 
burg,  which  furnished  last  year  about  22,000,000  kw-hours. 
— Elek.  Zeit.,  July  27. 

Traction. 

Manchester  Municipal  Raikvays. — An  abstract  of  last 
year's  account  of  the  municipal  railway  system  of  the  city 
of  Manchester,  which  is  quite  successful  financially. 
The  annual  contribution  in  relief  of  the  rates  has  shown  a 
tendency  to  increase  from  year  to  year.  The  amount  paid 
over  for  this  purpose  for  the  year  ended  March  31,  1911, 
was  $375,000,  bringing  the  total  contributions  during  the 
last  ten  years  to  $2,635,000.  The  number  of  passengers 
carried  shows  a  greater  increase  than  for  several  years 
past;  the  total  of  165,800,077  represents  184  journeys  per 
year  per  head  of  population  served  (approximately  900,- 
000).  The  number  of  car-miles  was  17.367.200,  as  against 
17,161,774  a  year  ago,  the  number  of  passengers  per  car- 
mile  having  risen  from  9.26  to  9.55.  The  total  number 
of  kw-hours  used  was  29,063.006.  or  1.673  1*^’’  car-mile, 
compared  with  1.709  in  the  previous  year.  .\s  regards  the 
financial  results,  the  average  traffic  revenue  per  car-mile 
was  22.086  cents,  as  against  21.738  cents  last  year.  The 
working  expenses  were  64.08  per  cent  of  the  receipts  and 
amounted  to  14.348  cents  per  car-mile.  The  average  fare 
paid  per  passenger  was  2.32  cents,  as  against  2.34  cents  a 
year  ago.  The  parcels  department  of  the  tramways  con¬ 
tinues  to  make  progress.  The  number  of  parcels  carried 
in  1911  was  950,000,  the  receipts  $50,000  and  the  total 
profits  from  this  department  $12,000.  The  total  expenses, 
including  capital  charges,  etc.,  per  car-mile  were  18.12 
cents,  the  total  revenue  from  all  sources  22.70  cents, 
hence  the  balance  is  4.58  cents.  Of  this  2.38  cents  was  used 
for  reserve,  renewals  and  depreciation  fund;  0.12  cent  for 
street  improvements,  and  2.08  cents  represented  the  contri¬ 
bution  to  the  city  in  aid  of  rates. — Lond.  Electrician, 
Aug.  II. 


September  9,  19 ii. 


ELECTRICAL  WORLD. 


641 


Rack-Railway  Locomotii'cs. — T.  Weber  and  S.  Abt. — 

A  paper  read  at  the  Zurich  meeting  of  the  (British)  Insti¬ 
tution  of  Mechanical  Engineers.  The  authors  describe 
the  various  railways  in  Switzerland  which  are  operated 
either  wholly  or  partially  on  a  rack  system.  Details  of 
both  the  steam  and  electrically  worked  lines  are  given. — 
Lond.  Electrician,  Aug.  ii. 

Electric  Traction  on  European  Main  Roads  and  Inter- 
urban  Roads. — F.  Stein. — Continuation  and  conclusion  of 
his  very  extensive  and  elaborate  statistical  tables.  Switzer¬ 
land  has  eight  direct-current,  six  single-phase  and  two 
three-phase  roads;  England,  fourteen  direct-current  and 
two  single-phase  roads;  Italy,  eight  direct-current,  five 
single-phase  and  two  three-phase  roads;  Norway,  one  di¬ 
rect-current  and  two  single-phase  roads;  Sweden,  two  sin¬ 
gle-phase  roads;  Holland,  one  direct-current  and  one  single¬ 
phase  road;  Belgium,  one  single-phase  road,  and  Spain, 
one  single-phase  and  one  three-phase  road.  For  each  road 
a  very  large  amount  of  statistical  informatioi\  is  given. — 
Elck.  Zeit.,  Aug.  10  and  17. 

Installations,  Systems  and  Appliances. 

Rates  for  Electrical  Ener^iy. — E.  Wikanuer. — A  paper 
read  before  the  German  Association  (Verband)  of  Elec¬ 
trical  Engineers.  In  view  of  the  great  importance  of  the 
metallic-filament  lamp  to  central  stations  the  author  thinks 
that  the  rates  at  present  in  use  should  be  revised.  This  is 
also  necessary  in  view  of  the  increased  importance  of 
electric  cooking  and  heating  apparatus.  He  recommends 
the  introduction  of  a  special  price  from  2  cents  to  2.5 
cents  per  kw-hour  for  cooking;  an  extra  discount  of  from 
5  per  cent  to  10  per  cent  for  residences  in  which  only 
electric  light  is  used;  a  flat  rate  with  a  limiting  device 
(which  limits  the  maximum  power  which  can  be  taken 
from  the  supply  mains),  but  without  meter,  preferably  in 
a  way  similar  to  a  rate  recently  introduced  in  the  city  of 
Bremen.  The  price  difference  of  $3.75  and  $5  between  the 
cost  of  a  meter  and  a  simple  limiting  device  may  be  use¬ 
fully  employed  for  paying  the  cost  of  installation  of  the 
first  lamps  for  small  consumers.  A  new  rate  may  be 
introduced  in  which  energy  is  furnished  for  cooking  at  a 
very  low  price  which  could  otherwise  not  be  obtained. 
The  consumer  should  have  a  free  choice  between  different 
rates.  In  general  the  price  of  energy  should  be  reduced. 
The  introduction  of  lighting  by  electricity  should  be  facili¬ 
tated  in  the  same  way  as  this  is  done  for  gas  by  making 
installations  free  of  charge,  etc.,  so  that  in  the  competition 
between  gas  and  electricity,  which  in  itself  is  sound  and 
desirable,  electricity  should  not  be  held  back  artificially. — 
Elek.  Zeit.,  Aug.  3. 

London  Central  Station. — An  abstract  of  last  year’s 
financial  report  of  the  St.  Marylebone  electricity  supply 
plant.  The  total  sales  of  electrical  energy  during  the  year 
have  increased  by  14.5  per  cent  over  the  previous  year, 
the  figures  for  last  year  being  9,152,000  kw-hours  for  pri¬ 
vate  lighting,  1,398.000  for  public  lighting  and  1,788,000 
for  motors  and  heaters.  The  average  price  received  was 
as  follows;  For  private  lighting,  7.652  cents  per  kw-hour, 
and  for  motor  service,  2.954  cents,  the  average  for  the 
whole  of  the  private  supply  being  6.88  cents.  The  load- 
factor  during  the  last  year  was  16.9  per  cent  as  against 

15.7  per  cent  in  1909-10,  14.5  per  cent  in  1908-9  and  only 

1 1.8  per  cent  in  1906-7.  The  total  operating  cost  last  year, 
including  generation,  distribution  and  management  costs, 
but  not  including  capital  charges,  was  2  cents  per  kw-hour 
sold.  The  total  capital  charges  were  4.46  cents,  hence  the 
total  cost  was  6.46  cents,  while  the  total  revenue  was  6.92 
cents. — Lond.  Electrician,  Aug.  18. 

Electrophysics  and  Magnetism. 

Nature  of  Light  Action  in  Selenium. — F.  C.  Brown. — An 
account  of  an  experimental  investigation,  the  chief  results 
of  which  are  as  follows:  Light  produces  two  changes  of 


opposite  sign  in  the  conductivity  of  all  light-sensitive 
selenium.  The  amount  of  the  change  is  a  function  of  the 
time  of  illumination  as  well  as  the  intensity  and  character 
of  the  illumination.  The  character  of  the  conductivity 
curves  for  the  four  known  varieties  of  light-sensitive 
selenium  can  be  explained  by  assuming  the  existence  of 
three  components  in  dynamic  equilibrium,  under  given 
illumination,  temperature,  pressure  and  electric  potential 
differences.  The  effect  of  any  agency  that  affects  the  con¬ 
ductivity  of  selenium  is  of  such  a  nature  that  it  alters  the 
rates  of  interchange  between  the  components.  The  ex¬ 
perimental  results  can  be  explained  to  a  first  order  approxi¬ 
mation  on  the  assumption  that  only  the  B  kind  is  conduct¬ 
ing  of  the  three  components  which  are  in  equilibrium  ac¬ 
cording  to  the  reaction  A  ^  B  C.  If  the  view  thus  pro¬ 
posed  is  accepted  the  failure  of  Ohm’s  law  becomes  only  an 
apparent  and  not  a  real  failure. — Phys.  Review,  July. 

Number  of  Electrons  in  Metallic  Conduction. — J.  \\ . 
Nicholson. — The  electron  theory  of  the  conduction  of 
electricity  through  metals,  first  developed  by  Drude,  has 
in  the  hands  of  later  investigators  been  placed  on  a  firm 
footing.  However,  no  certainty  exists  as  to  the  number  of 
free  electrons  which  must  be  supposed  to  be  present  in  the 
atoms  of  the  various  metals  at  ordinary  temperatures  in 
order  to  account  for  their  optical  properties.  In  the  pres¬ 
ent  highly  mathematical  paper  the  author  attempts  to  dis¬ 
criminate  between  certain  hypotheses  with  the  aid  of  ex¬ 
perimental  results.  While  the  present  paper  is  only  pre¬ 
liminary  it  would  appear  that  the  exact  number  of  free 
electrons  per  atom  in  a  metal  can  be  determined  and  results 
can  be  obtained  which 'may  tend  toward  a  comprehension 
of  the  structure  of  the  atoms  of  the  elements.  Thus  five 
free  electrons  seem  to  be  attached  to  every  two  atoms  of 
silver,  while  an  atom  of  manganese  seems  to  have  three 
free  electrons  and  it  is  possible  that  a  solid  magnesium 
molecule  contains  seven  atoms  and  has  twenty-two  electrons 
to  spare. — Phil.  Mag.,  August. 

Electric  State  of  the  Upper  Atmosphere. — A.  J. 
Makower,  W.  Makower,  W.  M.  Gregory  and  H.  Robin¬ 
son. — An  account  of  a  great  many  experiments  in  which 
tire  electric  state  of  the  air  at  different  heights  above  the 
ground  was  investigated  by  means  of  kites  and  balloons 
during  three  summers.  The  authors  conclude  that  results 
of  considerable  interest  are  obtainable  by  the  methods  em¬ 
ployed.  The  problems  of  atmospheric  electricity  are.  how-i 
ever,  so  complicated  and  seem  to  depend  on  so  many  condi¬ 
tions  that  there  is  little  hope  of  arriving  at  an  understand¬ 
ing  of  the  different  influences  at  work  by  intermittent 
experiments.  It  is  thought  that  continuous  observations 
will  enable  one  to  separate  the  effects  of  barometric  pres¬ 
sure,  temperature,  humidity  and  wind  velocity  respectively. 
— Lond.  Electrician,  Aug.  18. 

Units,  Measurements  and  Instruments. 

Units  of  Resistivity. — D.  Robertson. — A  letter  with  ref¬ 
erence  to  the  recent  article  of  Dellinger.  The  author 
criticises  the  laxity  in  definition  and  notation  of  the  units 
of  resistivity.  He  considers  the  following  two  to  be  the 
best  definition:  Resistivity  is  that  property  of  the  material 
in  virtue  of  which  it  converts  energ>'  into  heat  when  an 
electric  current  flows  through  it,  and  it  is  measured  by  the 
resistance  per  unit  length  of  a  rod  (or  wire)  having  a 
unit  cross-section.  The  mass  resistivity  is  measured  by 
the  resistance  per  unit  length  of  a  rod  (or  wire)  having 
unit  mass  per  unit  length.  Instead  of  ohms  per  centimeter- 
cube,  one  should  speak  of  ohm-centimeters,  etc. — Lond. 
Electrician,  Aug.  18. 

Vibragraph. — An  illustrated  description  of  an  instrument 
which  permits  one  to  record  and  measure  all  kinds  of 
vibrations.  The  instrument  is  shown  in  Fig.  4.  .\  mercury 
cup  is  provided  with  a  floating  mirror,  so  pivoted  as  to 
avoid  lateral  movement,  and  the  mercury  ripples  caused 
by  vibration  result  in  an  angular  movement  of  the  mirror. 
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The  beam  of  light  emanating  from  a  small  incandescent 
lamp  and  reflected  by  the  mirror  records  on  photographic 
paper  a  straight  line  if  the  vibration  is  in  one  plane  only, 
or  a  comf)lex  figure  if  the  vibration  be  in  planes  at  different 


Fig.  A — Vibragraph  with  Side  and  Lamp  Cover  Removed. 


angles,  such  as  is  nearly  always  the  case  in  actual  practice. 
When  no  records  arc  required  the  photographic  paper 
can  be  rejilaced  by  a  screen,  thus  permitting  of  direct 
visual  observations.  Each  mercury  cup  has  its  own  con¬ 
stants,  and  three  different  cups  are  usually  supplied  with 
the  instrument  so  as  to  make  the  vibragraph  suitable  for 
recording  strong  (say,  0.3  mm),  medium  (0.08  mm)  and 
small  (0.02  mm)  vibrations.  With  each  cu])  is  supplied  a 
set  (if  calibration  curves  which  permit  of  the  determina- 
tidii  from  the  photographic  record  of  the  actual  movement 
of  the  vibrating  body  in  fractions  of  inches  or  millimeters. 
I'ig.  5  shows  a  typical  vibragram  obtained  from  the  crank 
casing  of  an  engine  driving  a  1250-kva  alternator  at  188 
r.p.m.  The  apparatus  has  been  used  in  practice  in  connec¬ 
tion  with  litigation  in  respect  of  alleged  nuisance  through 
transmitted  vibration  of  central  stations. — Lond.  Elec.  Re- 
z  ictv,  Aug.  18. 

Mciisurenient  of  Mo}^iictic  Ehi.vcs. — P.  SkvE. — An  ab¬ 
stract  of  a  paper  presented  before  the  French  Academy  of 
Sciences  on  the  measurement  of  magnetic  fluxes  in  abso¬ 
lute  value.  For  this  purpose  either  electrodynamic  or  in¬ 
duction  phenomena  may  be  used.  I'lie  method  most  em- 
jiloyed  is  that  of  the  Cotton  balance.  But  it  is  nevertheless 
useful  in  all  cases  to  compare  the  results  of  the  balance 
with  the  results  of  ballistic  measurements.  I'lie  author 
gives  results  of  the  two  methods  used  in  combination. — 
L'hniustric  Elec.,  July  25. 

.^fciisuriit}^  the  Eluctuations  in  a  Rapidly  Earyinf;  Re- 


Fig.  5— Crank  Casing  of  Engine  Driving  1250-kva  Alternator  at 
188  R.P.M. 

sistance. — F.  C.  Browx  .vnd  W.  H.  Clark. — Sometimes  it 
becomes  necessary  to  measure  a  variable  resistance  which 
changes  during  short  intervals  of  time.  liy  placing  the 
resistor  of  variable  resistance  in  one  arm  of  a  Wheatstone 


bridge  circuit  the  average  resistance  can  be  expressed  for 
any  interval  of  time  in  terms  of  the  throw  of  a  ballistic 
galvanometer  where  the  galvanometer  is  thrown  into  the 
circuit  by  means  of  a  pendulum  for  the  desired  interval  of 
time,  which  must  be  small  compared  to  the  period  of  the 
galvanometer.  How  small  this  interval  should  be  is  also 
determined  by  the  rapidity  with  which  the  resistance 
changes.  If  the  time  is  made  sufficiently  short  the  average 
resistance  practically  becomes  the  actual  resistance  at  the 
middle  of  the  interval. — Pliys.  Rev.,  July. 

Optical  Pyrometry. — C.  E.  Mendenhall. — An  illustrated 
paper  in  which  the  author  describes  a  convenient  mounting, 
a  method  of  calibrating  the  spectroscopic  eye-piece  for  the 
llolborn  optical  pyrometer,  and  gives  a  comparison  of  the 
“spectroscopic”  and  “red-glass”  temperature  scale  which 
justifies  the  use  of  Wien’s  law  with  the  ordinary  "red- 
glass”  form  of  pyrometer. — Phys.  Revieve,  July. 

Localization  of  Faults  in  Cables. — A  brief  description  of 
an  instrument  made  by  a  German  company  which  permits 
one  to  read  off  directly  the  distance  of  a  cable  fault  in 
meters  from  the  point  where  the  test  is  made.  The  appa¬ 
ratus  contains  a  storage  cell  and  the  instrument  proper, 
which  operates  according  to  the  voltage-drop  method. — 
Elek.  Zeit..  Aug.  3. 

Telegraphy,  Telephony  and  Signals. 

Directed  It’ireless  Telegraphy. — An  article  in  which  the 
author  gives  results  of  work  of  the  Bellini  and  Tosi  wire¬ 
less  compass  on  board  ship. — Lond.  Electrician,  .\ug.  18. 

Miscellaneous. 

German  Association  of  Electrical  Engineers. —  I'he  first 
parts  of  a  full  stenographic  report  of  the  business  sessions 
of  the  recent  convention  of  the  German  Association  (Ver- 
band)  of  Electrical  Engineers.  The  discussions  which 
followed  the  presentation  of  the  different  papers  are  also 
reported  in  full.  (The  papers  themselves  are  not  included 
in  the  report,  but  are  printed  .separately.  Abstracts  of 
the  different  papers  have  been  given,  or  will  be  given,  in 
the  Digest.  )  The  official  addresses  of  welcome  and  the 
presidential  address  of  Prof.  E.  Budde  on  the  present 
status  of  electrical  industries  are  given  in  Elek.  Zeit.,  July 
20.  riie  annual  report  of  the  secretary,  Mr.  G.  Dettmar, 
gives  a  review  of  the  work  of  the  Verband  and  of  the 
different  committees  during  the  year.  The  finances  are  in 
satisfactory  condition,  there  being  a  surplus  of  $6,500  for 
last  year. — Elek.  Zeit..  July  27.  h'urther  committee  reports, 
as  well  as  the  discussions  of  papers  by  Nowak  on  a  machine 
for  calculating  wiring  networks,  by  Eppner  on  the  safety 
of  insulating  materials  against  fire,  and  by  Kesseldorfer  on 
mercury  motor  meters,  are  given  in  Elek.  Zeit.,  Aug.  3. 
The  very  extended  discussion  of  O.ssanna’s  paper  on  the 
design  of  single-phase  commutator  motors  is  given  in  Elek. 
Zeit.,  Aug.  10. 

Patent  Attorneys. — C.  Weihe. — The  author  gives  a  his¬ 
tory  of  patent  attorneys  in  Germany  and  the  laws  which 
regulate  their  activity.  These  laws  are  criticised,  and 
recommendations  for  their  amendment  are  made.  The 
position  of  the  patent  attorney  is  thought  to  be  midway 
between  that  of  the  engineer  and  that  of  the  lawyer. — 
Elek.  Zeit.,  Aug.  3. 

E.vhibition  of  Instruments. — J.  Saphores. — The  conclu¬ 
sion  of  his  long  illustrated  description  of  various  exhibits  at 
the  recent  exposition  of  the  French  Physical  Society.  J. 
Carpentier  exhibited  ohm  standards  of  manganin  wire ; 
the  Abraham-Villard  electrometer  for  measuring  directly 
continuous  or  alternating-current  emf  of  the  order  of  mag¬ 
nitude  of  200,000  volts  to  800,000  volts ;  a  new  design  of  the 
Ricardo  Arno  galvanometer;  the  Abraham  frequency 
meter;  an  induction  wattmeter;  an  angular  speed  indicator, 
and  the  Abraham  rheograf  without  iron.  Mr.  J.  Richard 
exhibited  various  laboratory  instruments,  a  recording  watt¬ 
meter  for  automobiles,  and  a  recording  milliammeter  for 
thunder  storms. — LTndustrie  Elec.,  June  10. 
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RECENT  IMPROVEMENTS  IN  DISTRIBUTING 
TRANSFORMERS. 


materials  now  used  are  of  better  quality  both  mechanically 
and  electrically,  with  the  result  that  a  further  increase  in 
efficiency  and  reduction  of  exciting  current  has  been  ob¬ 
tained.  For  example,  the  73^-kva  transformer,  which  for¬ 
merly  had  an  iron  loss  of  62  watts  and  copper  loss  of  125 
watts,  now  has  only  57  watts  iron  loss  and  no  watts  cop¬ 
per  loss.  The  exciting  current  has  been  reduced  from  2.2 
per  cent  to  1.7  per  cent  and  the  regulation  at  100  per  cent 
power-factor  improved  from  1.69  per  cent  to  1.55  per  cent. 
Other  sizes  show  corresponding  improved  performance. 

very  uniform  temperature  is  maintained  throughout 
the  entire  transformer  and  in  no  place  does  the  tempera- 


chiiiery  operation  may  mean  the  failure  of  the  firm  with 
meager  capital.  In  a  corner  of  the  pattern  shop  here 
shown  there  will  be  seen  in  operation  a  motor  which  has 
been  in  constant  service  every  day  for  fifteen  years;,  being 
in  fact  the  first  Wagner  motor  sold  in  St.  Louis.  The 
motor  is  of  2  hp  running  on  iio-volt  alternating  current 
at  1800  r.p.m.  and  has  never  received  or  required  any 
attention  other  than  that  of  the  shop  hands.  That  there 
still  remain  possibilities  along  the  line  of  electrification  in 
this  special  instance  is  evidenced  by  the  use  of  the  oil- 
heated  glue-pot.  The  service  supplied  by  the  motor  should 
prove  a  good  talking  point  for  the  adoption  of  an  equally 
serviceable  electrically  heated  outfit. 


ture  rise  exceed  50  deg.  under  normal  conditions.  This 
insures  long  life  and  high  all-day  efficiency.  In  line  with 
the  question  of  insulation,  the  high-tension  coils  have 
been  further  subdivided  to  reduce  the  voltage  between  lay¬ 
ers  of  the  windings  as  well  as  between  coils  and  thus 
relieve  the  strain  on  the  insulation.  A  view  of  the  im¬ 
proved  coil  is  shown  in  Fig.  i. 

Slight  changes  have  also  been  made  in  the  terminal 
bushings  to  insure  no  possibility  of  grounding  to  case  due 
to  the  collection  of  dust  between  the  bushing  and  the  case 
and  still  further  to  make  the  siphoning  of  oil  from  the 
case  impossible.  The  new  bushing  is  shown  in  Fig.  2. 

A  highly  flexible  weatherproof  cable  is  used  for  the 
leads,  which  are  rubber-insulated  with  a  grade  of  rubber 


bodied  in  the  “type  S”  transformer  developed  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.  They  consisted  principally  in  a  radically 
new  shell  design  of  magnetic  circuit  whereby  low  mag¬ 
netic  reluctance  is  obtained  without  increasing  the  mean 
length  of  turn  of  the  winding,  and  which  was  especially 
adapted  for  the  use  of  the  new  silicon  steel  for  the  mag¬ 
netic  circuit.  These  improvements  resulted  in  a  marked 
increase  in  efficiency,  better  regulation  and  a  reduction  in 
exciting  current,  all  important  characteristics.  Notwith¬ 
standing  the  radical  changes  made  at  that  time,  develop¬ 
ment  of  the  same  type  of  transformers  has  continued  and 
several  marked  improvements  have  been  recently  an¬ 
nounced. 

These  recent  improvements  have  resulted  from  improved 
materials  and  better  mechanical  design.  The  subject  of 
insulation  has  been  given  special  attention,  as  upon  this  the 
life  of  the  transformer  largely  depends.  The  insulating 


Fig.  2 — Terminal  Bushings. 


that  would  deteriorate  very  slowly,  if  exposed  to  the 
weather.  The  rubber  insulation  is  protected  by  a  braide<l 
covering  and  the  cable  meets  the  rigid  new  requirements 
of  the  National  Board  of  Eire  Underwriters,  which  some 
of  the  cables  now  used  on  transformers  do  not. 


“  DIELECTRITE  ’’  INSULATION. 

Announcement  is  made  that  the  Staunton  Dielectrite 
Rubber  Company,  of  Muskegon,  Mich.,  has  completed  a  new 
plant  to  be  devoted  to  the  manufacture  of  Dielectrite,  a 
molded  insulation  for  high-tension  and  low-tension  elec¬ 
trical  w'ork.  This  material  is  the  invention  of  Mr.  Gray 
Staunton,  who  has  been  conducting  experiments  for  a 


FIFTEEN- YEAR-OLD  MOTOR  IN  A  PATTERN  SHOP. 


Flfteen-Year-Old  Motor. 


Fig.  1 — Improved  High-Tension  Coil. 


It  is  in  the  service  of  the  relatively  small  industrialist 
that  electricity  often  proves  its  value  and  demonstrates  the 
dependability  of  electrical  apparatus  in  general,  where  the 
inability  to  fulfil  a  contract  through  interruption  of  ma- 
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number  (»f  years  in  a  laboratory  in  Chicago.  The  material 
has  the  appearance  of  hard  rubber  and  is  usually  black  in 
Color,  although  it  can  be  produced  in  various  tints.  The 
exact  composition  of  this  insulating  substance  is  not  re¬ 
vealed,  but  it  has  been  said  that  the  greater  part  of  it  is 
made  up  of  vegetable  fiber,  the  remainder  being  of  mineral 
origin.  'I'he  ingredients  are  mixed  and  milled  into  the 
consistency  of  a  hard  gum  and  the  mass  is  then  placed  in 
a  imdd  and  subjected  to  great  pressure  in  a  hydraulic 
press.  W’hile  subject  to  this  pressure  it  is  vulcanized  by 
the  application  of  heat  and  it  emerges  in  shape  designed 
for  electrical  use. 

Various  types  of  insulators  and  insulating  devices  are 
made  from  this  material,  such  as  petticoat  insulators,  bus¬ 
bar  supports,  oil-switch  tubes  and  bushings  for  switch¬ 
board  work.  Dielectrite  is  said  to  possess  great  dielectric 
strength  and  to  show  an  excellent  resistance  to  heat.  It 
d(jes  not  absorb  moisture  and  is  not  easily  attacked  by  acids 
or  alkalis.  It  may  be  molded  to  nearly  any  form  desired 
and  easily  machined.  Accurate  threads  may  be  formed  on 
the  inside  or  outside  of  tubes  made  of  this  material.  The 
specific  gravity  of  this  substance  is  only  about  1.31  and  it 
is  not  brittle  or  friable  and  possesses  reasonable  mechanical 
strength. 

Dielectrite  has  been  used  for  insulators  on  lines  carrying 
44,000  volts  and  over.  It  is  said  that  about  $100,000  has 
been  expended  on  experimental  work  relating  to  this  in¬ 
teresting  insulation  during  the  last  twelve  years.  During 
this  time  comparatively  small  quantities  of  material  have 
been  produced  and  it  has  been  used  to  a  considerable  extent 
in  the  substations  of  the  Commonwealth  Edison  Company 
and  also  in  other  electrical  installations  in  Chicago. 


SINGLE-ACTING  TRIPLEX  PLUNGER  PUMP  FOR 
HIGH  PRESSURES. 

The  Goulds  Manufacturing  Company,  Seneca  Falls, 
X’.  Y.,  has  just  placed  on  the  market  a  new  high-pressure 
triplex  power  pump.  The  pump  is  similar  to  the  type 
which  is  in  general  use  in  mines,  waterworks  and  with 
hydraulic  elevators,  fire-protection  .systems,  hydraulic 
presses,  oil-pipe  lines,  etc.,  the  chief  difference  being  in 
the  gearing.  As  shown  by  the  illustration,  the  new  pump 


Hlgh-Pretture  Triplex  Power  Pump. 


has  only  one  gear  and  pinion,  which  are  located  between 
the  standards.  Placing  the  gearing  in  this  manner  neces¬ 
sarily  lengthened  one  side  of  the  pump  somewhat  and  in¬ 
creased  the  distance  between  the  two  valve  boxes  on  that 


side.  Instead  of  lengthening  the  pipe  connection  between 
the  valve  boxes  on  one  set  and  making  each  set  of  a  dif¬ 
ferent  shape,  as  they  are  in  many  pumps,  a  distance  piece 
is  put  in  as  shown. 

By  making  use  of  this  arrangement  the  three  sets  of  valve 
boxes  are  kept  identical  in  form  and  interchangeable. 
This  duplication  of  parts,  which  is  a  feature  of  Goulds 
pumps,  saves  valuable  time  when  repairs  are  needed  and 
also  reduces  the  number  of  parts  kept  in  stock  by  the  user, 
who  may  be  located  a  great  distance  from  the  manufac¬ 
tory. 

MERCURY-ARC  RECTIFIERS  FOR  FIRE-ALARM 
SYSTEM. 


The  use  of  mercury-arc  rectifiers  and  storage  batteries 
in  connection  with  fire-alarm  systems  tends  to  effect  a 
marked  reduction  in  operating  expenses.  The  new  system 


Fig.  1 — Old  Battery  for  Fire-Alarm  System. 


installed  in  Plymouth,  Pa.,  by  the  Dugan  Engineering 
Company,  of  Wilkes-Barre,  Pa.,  is  an  interesting  example. 
'Fhe  old  system  consisted  of  a  battery  of  seventy-three 
bluestone  cells;  the  new  comprises  forty-four  storage- 
battery  cells  and  a  General  Electric  mercury-arc  rectifier 


Fig.  2 — New  Battery  Equipment  for  Fire-Alarm  System. 


for  converting  alternating-current  supply  into  direct-cur¬ 
rent  for  the  battery.  The  cost  of  operating  the  old  sys¬ 
tem  was  $15.30  per  month,  while  the  cost  of  the  new  is 
$1.35  per  month. 
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Fig.  2 — Core  and  Colls  of  750,000- Volt  Testing  Transformer.  Fig.  3 — Corona  Tests  at  600,000  Volts. 

leg.  The  high-tension  winding  consists  of  a  number  of  Total  height,  including  protective  reactances  and  spark- 
double-section  circular-disk  coils  with  conductor  wound  gap.  28  ft.;  weight  of  core,  13,150  lb.;  weight  of  copper, 
one  turn  per  layer.  The  terminal  coils,  which  are  at  the  noo  lb.;  weight  of  tank  and  cover,  14,000  lb.;  total  weight 
top  of  each  stack,  have  smaller  outside  diameters  than  the  less  oil,  28,250  lb.;  weight  of  oil,  50,400  lb.  (7000  gal.). 


760,000-VOLT  TESTING  TRANSFORMERS 

Two  500-kva,  750,000-volt  testing  transformers  have  re¬ 
cently  been  built  at  the  Pittsfield  works  of  the  General 
Electric  Company,  one  of  which  transformers  is  for  perma¬ 
nent  use  at  the  Pittsfield  factory,  where  it  will  aid  par- 


Fig.  1 — 750, 000- Volt  Testing  Transformer. 

ticularly  in  the  research  and  investigation  of  corona  and 
other  phenomena  in  connection  with  transformers,  oil 
circuit-breakers,  insulators,  etc. 

The  transformers  are  oil-insulated  and  follow  an  adap¬ 
tation  of  the  vertical-core  type  used  generally  on  high- 
voltage  transformers.  The  low-tension  winding  consists 
of  long  cylindrical  coils  placed  next  to  the  core  on  each 


coils  lower  down,  so  that  greater  distance  is  provided  be¬ 
tween  these  coils  and  other  parts. 

The  insulation  between  high-tension  and  low-tension 
windings  consists  of  a  number  of  pressboard  cylinders 
which  divide  the  space  into  a  number  of  generous  oil 
ducts  greatly  assisting  in  the  circulation  of  oil  and  increas¬ 
ing  the  dielectric  strength.  The  insulation  between  the 
two  stacks  of  high-tension  coils  consists  of  a  number  of 
flat  pressboard  barriers  with  oil  ducts  between.  The  insu¬ 
lation  material  used  is  especially  treated  to  give  high  insu¬ 
lation  resistance  and  low  specific  capacity. 

The  supports  for  the  high-tension  coils  are  unique  in 
that  they  consist  of  metal  upon  which  the  winding  directly 
rests  and  to  which  they  are  electrically  connected.  These 
metal  supports  act  as  shields  to  the  terminal  coils,  pro¬ 
tecting  them  from  any  discharge  which  may  be  induced  to 
ground.  While  there  is  a  metal  shield  at  both  the  top  and 
bottom  of  each  stack,  the  windings  are  supported  only  at 
the  bottom,  where  the  metal  shield  rests  upon  heavy  por¬ 
celain  insulators  attached  to  the  iron  framework  of  the 
transformer. 

The  tanks  are  constructed  of  heavy  wrought  iron  with 
riveted  seams  and  are  provided  with  substantial  cast-iron 
feet.  The  cover  is  of  cast  iron.  Both  high-tension  and 
low-tension  leads  are  brought  out  through  the  transformer 
cover.  The  low-tension  leads  follow  the  usual  construction 
of  flexible  leads  passing  through  porcelain  bushings.  The 
high-tension  leads  are  of  the  sectional  filled  type,  which 
consists  of  rings  of  insulating  material  filled  with  a  semi- 
viscous  compound.  To' obtain  sufficient  creeping  surface 
on  the  outside  of  the  leads  collars  are  assembled  between 
the  annular  sections. 

Tests  for  corona  have  been  taken  at  night  with  the 
transformer  operated  at  normal  voltage  by  ratio,  both  high- 
tension  terminals  being  free.  While  the  protective  react¬ 
ances  on  the  top  of  the  high-tension  leads  showed  consid¬ 
erable  corona,  very  little  was  noted  elsewhere  on  the 
transformer  or  leads. 

The  approximate  weights  and  dimensions  are  as  follows: 
Floor  space,  8  ft.  x  13  ft.;  height  to  top  of  cover,  15)4  ft.; 


the  other  cannot  pump  water.  This  automatic  interaction 
is  obtained  by  a  ball  float  operating  two  tumbler  switches 
On  the  estate  of  Mr.  Thomas  E.  Proctor,  near  Tops-  to  which  it  is  connected  by  means  of  a  set  of  chains,  pul- 
field,  Mass.,  is  to  be  found  one  of  the  most  complete  and  leys  and  weights.  This  float  is  located  in  the  sand  cham- 
best-arranged  private  plants  in  New  England.  The  power  ber  and  operates  a  few  inches  from  the  top.  When  it  is 
plant  proper  is  located  in  one  corner  of  an  attractive  desired  to  pump  water  into  the  reservoir  the  operator 
building,  the  other  divisions  of  which  serve  as  garage  and  throws  a  single  switch  that  starts  either  the  triplex  pump 
_ vacuum  pump,  depending  upon  the  level  of  the 

was  left  nearly  full  when  the  pump  was  last  stopped,  the 
■  ^  closing  of  the  electric  circuit  will  start  the  15-hp  motor 

-  M  triplex  pump,  and  this  will  continue  to  operate  as 

(  ‘jf.  long  as  the  water  in  the  sand  chamber  remains  at  a  cer- 

out  inducing  a  sufficient  suction  to  draw  from  the  source 
1  viv  ■.‘I*;''"'  of  supply,  the  large  ball  float  will  have  dropped  to  the 

*4  ^  point  at  which  its  lever  will  release  a  5-lb.  weight  attached 

n  to  a  tumbler  switch.  When  the  w’eight  pulls  this  switch 

^  r  ^  '  A  down  another  electric  circuit  is  closed  which  serves  to 

ttf  another  5-lb.  weight  connected  to  a  second  tumbler  switch. 

This  action  opens  the  switch  in  (juestion  and  serves  to 
'  ■  Stop  the  15-hp  motor  and  triplex  pump.  As  the  level  of 

- 'v-T  water  in  the  sand  chamber  at  which  this  action  occurs 

is  well  above  the  outlet  pipe,  the  triplex  pump  is  stopped 
automatically  before  it  can  draw  air.  As  the  vacuum  is 
formed  in  tlie  sand  chamber,  the  level  of  the  water  rises, 
the  float  moves  upward,  and  when  the  extreme  of  its  travel 
is  reached  the  two  weights  are  raised  by  the  lower  arm 
and  the  small  switch  is  opened  and  the  large  switch  closed. 
Phis  serves  to  stop  the  vacuum  pump  and  start  the  triplex 
pump  again  which,  now  having  a  full  tank  from  which  to 
draw,  will  continue  to  operate  until  the  level  of  the  water 
is  again  reduced  or  until  a  sufficient  supply  has  been 


PRIVATE  ELECTRIC  AND  PUMPING  PLANT 


Fig.  1 — Generating  Set  and  Switchboard. 


machine  repair  shops.  In  this  small  section  of  the  build¬ 
ing  the  energy  for  the  lighting  and  water  supply  of  the 
entire  estate  is  generated  and  stored.  The  main  unit  con¬ 
sists  of  a  40-hp,  four-  stroke-cycle  Westinghouse  gasoline 
engine  direct-connected  to  a  generator.  The  estate  is  pro¬ 
vided  with  an  ample  private  water  supply  ])umped  to  a  res¬ 
ervoir  located  on  the  top  of  a  hill  180  ft.  above  the  level  of 
the  springs  and  then  distributed  by  gravity  to  the  various 
service  pipes  of  the  hou.se  and  the  estate.  This  reservoir 
has  a  capacity  of  100,000  gal. 

riie  pumping  equipment  is  installed  in  the  basement  of 
the  building  under  the  power  room.  The  pump  is  of  the 
vertical,  triplex,  single-acting  type  made  by  the  Goulds 
Manufacturing  Company,  Seneca  Ealls,  N.  Y.,  and  has  a 
rating  of  approximately  132  gal.  per  minute.  The  pump  is 
driven  by  a  15-hp  motor  mounted  on  the  pump  base.  A  raw¬ 
hide  gear  meshes  with  the  driving  pinion  of  the  pump  and 
insures  practically  noiseless  operation.  The  motor  and 
pump,  having  a  capacity  of  about  200,000  gal.  of  water 
l)er  day,  occupy  a  floor  space  measuring  but  7  ft.  x  4  ft. 
and  are  placed  between  the  engine  foundation  and  the 
foundation  of  the  building.  The  motor  is  so  wdred-that  it 
may  be  run  either  directly  from  the  generator  or  from 
storage  batteries.  The  battery  when  fully  charged  will 
deliver  enough  energy  to  operate  the  pump  for  eight  hours 
continuously,  during  which  time  about  65,000  gal.  of  water 
will  be  forced  into  the  reservoir.  The  triplex  pump  at 
times  operates  at  practically  a  zero  suction  lift,  although 
the  source  of  water  is  several  feet  below  the  intake  end. 

This  zero  suction  head  is  obtained  by  a  device  which 
provides  for  the  use  of  a  sand  and  vacuum  pump.  The 
sand  and  vacuum  chamber  is  a  steel  cylinder  6  ft.  long 
and  y/2  ft.  in  diameter  which  is  located  just  beyond  the 
pump  between  the  generator  foundation  and  the  founda¬ 
tion  of  the  building.  The  intake  pipe  from  the  pump  is 
coupled  to  this  cylinder  at  the  center  of  its  nearest  end 
and  a  2-in.  pipe  leading  from  the  top  connects  with  a 
Goulds  motor-driven  vacuum  pump.  As  a  partial  vacuum 
is  created  by  the  operation  of  the  suction  pump,  the  water  pumped  into  the  main  reservoir.  The  vacuum  pump  and 
from  the  springs  is  supplied  to  the  sand  chamber  above  switches  are  located  in  the  corner  of  the  basement  pump- 
the  level  of  the  intake  pipe  of  the  triplex  pump.  The  ing-room.  across  from  the  triplex  pump,  and  the  two 
water  is  automatically  kept  within  certain  limits  above  its  machines  are  connected  by  the  operating  chains  that  con- 
outlet  triplex  pump  and  the  vacuum  pump  inter-  trol  the  switches.  The  sand  tank  is  designed  to  be  tight 

acting  automatically  so  that  the  one  cannot  suck  air  and  under  a  29-in.  vacuum. 


Fig.  2 — Motor-Driven  Vacuum  Pump  and  Control  Apparatus. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 


OWING  to  approach  of  harvesting,  advancement  in  gen¬ 
eral  business  is  more  pronounced  in  the  Middle  West 
and  Southwest  than  elsewhere  in  the  country,  .\ctual 
contact  with  the  crops  is  causing  an  optimistic  tone  in  these 
sections,  and  it  is  expected  that  the  volume  of  fall  business 
will  be  close  to  the  average,  on  account  of  low  stocks  and  the 
spread  of  the  buyini^movement.  Confidence  is  not  fully  es¬ 
tablished  in  the  East,  and  new  business  is  due  in  a  large  meas¬ 
ure  to  the  approach  of  the  autumn  season.  Numerous  opinions 
on  the  state  of  trade  concur  in  the  statement  that  conditions  are 
sound,  but  none  suggest  the  stimulus  that  is  needed  to  infuse 
vitality  in  business  at  this  time.  There  has  been  a  small  in¬ 
crease  in  distribution  of  actual  necessities,  but  retail  trade 
cannot  be  regarded  as  anything  but  quiet.  Buyers  are  more 
numerous  in  the  various  markets,  but  they  are  proceeding  very 
cautiously,  and  show  no  di.sposition  to  buy  in  large  amounts. 
Prices  are  wavering  in  the  steel  trade.  A  cut  of  $1.00  per  ton 
made  by  one  of  the  independent  companies  last  week  was  met 
by  the  larger  producers,  including  the  Steel  Corporation,  and 
similar  reductions  are  expected  in  other  steel  products.  In  its 
statement  of  unfilled  orders  as  of  Aug.  20,  issued  late 
last  week,  the  Steel  Corporation  recorded  larger  tonnages  in 
August  than  in  July.  Business  with  the  independents  is  fair, 
but  all  of  the  steel  mills  are  working  well  below  capacity, 
although  present  output  is  favorable,  referred  to  the  average 
of  the  past  few  years.  There  are  many  scattering  orders  for 
equipment  of  various  kinds,  but  there  are  no  large  orders  in 
sight.  Labor  difficulties  are  a  retarding  influence  at  this  time, 
and  the  outcome  of  the  Union  Pacific  case  is  awaited  with 
strong  interest.  In  view  of  the  large  number  of  disturbing  ele¬ 
ments,  advancement  must  necessarily  be  slow.  Business  fail¬ 
ures  for  the  week  ended  August  31  as  reported  by  Bradstreet's 
were  164,  as  compared  with  198  for  last  week,  179  for  the  cor¬ 
responding  week  in  1910,  166  in  i<X)9,  ^10  in  1908,  and  130  in  1907. 


The  Copper  Market. 


CONSUMERS  were  not  especially  interested  in  the  market 
last  week,  and  placed  only  a  few  orders,  most  of  which 
were  for  small  amounts.  The  majority  of  melting  in¬ 
terests  continued  to  await  developments  in  the  price  situation, 
and  showed  little  concern  over  the  present  position  of  the 
market.  The  stocks  in  the  hands  of  many  consumers  are  be¬ 
ing  increased  by  deliveries  on  contracts  placed  earlier  in  the 
.season,  and  since  these  supplies  are  apparently  adequate  for 
present  needs  in  view  of  the  dullness  in  general  trade,  consum- 


Standaril  Coppt*''. 

.Spot  . 

.August  . 

September  . 

October  . 

November  . 


Settling 


Bid. 

.Asked. 

Price. 

12.00 

12.15 

12.00 

12.15 

\2.6h/2 

12.00 

12.15 

12.07  Ki 

12.00 

12.15 

12.07/2 

12.00 

12.15 

12.07/ 

The  London  market,  September  5,  was  as  follows: 

Noon.  Closing. 

£  s.  d.  £  s.  d. 

Standard  copper,  spot .  55  18  9  56  0  0 

Standard  copper,  futures .  56  11  3  56  12  6 

Kxtreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard  .  12.35  ll.STyi 

London,  spot .  57  10  0  53  7  6 

London,  futures .  58  2  6  54  0  0 

Pest  selected .  61  10  0  57  5  0 


ing  interests  can  afford  to  withhold  purchases  at  this  time,  and 
by  so  doing,  strengthen  their  position  in  the  market.  Efforts 
of  the  producers  to  create  a  buying  movement  resulted  in 
lower  prices  in  the  latter  part  of  August,  but  the  conces.sions 
were  small,  and  met  little  response.  Although  the  official  price 
of  the  United  Metals  Selling  Company  is  12%  cents,  sales  of 
electrolytic  for  thirty  days’  delivery  were  made  at  12.55  cents 
in  the  latter  part  of  the  week,  and  many  agencies  are  willing 
to  contract  for  September  business  at  this  figure.  As  is  usual, 
the  trade  is  expecting  improvement  to  follow  announcement  of 
the  Copper  Producers’  report  and  the  .August  report  will  be  of 
more  than  ordinary  interest,  for  it  will  be  the  first  issued  since 
expiration  of  the  curtailment  agreement  between  the  larger 
producers  on  the  first  of  the  month.  Foreign  business  was 


good  throughout  the  month,  and  will  contribute  largely  to  the 
tone  of  the  .August  statement.  E.xpurts  during  the  month  were 
-7.976  tons,  and  for  the  year  ended  .\ugust  31,  were  222,620 
tons  as  compared  with  28[),ii8  tons  during  the  corresponding 
twelve  months  ended  .August,  1910.  For  the  current  month,  in¬ 
cluding  Sept.  5,  exports  aggregate  3914  tons.  The  daily  call  on 
the  Metal  Exchange,  Sept.  5,  quoted  copper  as  per  the  accom¬ 
panying  table. 


Industrial  and  Commercial  Nutls. 

H.  M.  Byllesby  &  Company  Interested  in  Southern  Com¬ 
bination. — It  is  learned  that  H.  M.  Byllesby  &  Company 
are  the  Chicago  capitalists  interested  in  effecting  the  combina¬ 
tion  of  Southern  utilities  mentioned  in  the.se  columns  last  week. 
They  have  offered  the  stockholders  of  the  Louisville  Gas  Com¬ 
pany  $120  a  share  for  their  holdings,  and  the  directors  of  the 
company  have  recommended  that  the  offer  be  accepted.  It  is 
likely  that  the  deal  will  go  through,  including  the  transfer 
of  the  stock  held  by  the  city,  amounting  to  a  little  over  one- 
third  of  the  entire  outstanding  stock.  The  interest  which  the 
situation  holds  for  electrical  men  lies  in  the  fact  that  this  is 
believed  to  be  the  forerunner  of  a  movement  to  combine  the 
public  service  corporations  of  Louisville,  including  the  elec¬ 
tric  companies.  Such  a  plan  has  been  discussed  and  attempted 
heretofore,  but  for  various  reasons  has  failed.  It  is  believed 
locally  that  if  the  deal  goes  through  it  will  likely  mean  the 
joint  operation  of  the  Louisville  Lighting  Company  (control 
of  which  is  held  by  the  Louisville  Gas  Company  and  would 
pass  to  the  new'  owners  of  the  latter  in  the  event  of  a  sale), 
the  Kentucky  Electric  Company  and  the  George  G.  Fetter 
Lighting  &  Heating  Company.  .Another  gas  company,  the  Ken¬ 
tucky  Heating  Company,  would  also  be  affected. 

Officers  of  Chicago  Elevated  Railways. — Linder  the  reor¬ 
ganization  of  the  executive  staffs  of  the  elevated  railways  of 
Chicago,  due  to  the  combining  of  the  companies  by 
the  organization  known  as  the  Chicago  Elevated  Railways,  in 
which  Samuel  Insull,  as  chairman  of  the  executive  committee, 
is  the  guiding  spirit,  a  full  list  of  officers  for  each  of  the  three 
con.stituent  companies  (Northwestern,  MetroiKilitan  and  South 
Side)  has  been  chosen.  Each  of  these  operating  companies  has 
elected  the  same  set  of  officers,  and  the  list  is  as  follows ; 
President,  Britton  1.  Budd,  formerly  president  of  Metro¬ 
politan;  general  manager,  E.  C.  Noe,  formerly  of  North¬ 
western  and  Chicago  &  Oak  Park;  treasurer,  William  V. 
Griffin,  formerly  of  Northwestern  and  Chicago  &  Oak  Park; 
secretary,  P.  I).  Sexton,  formerly  of  Metropolitan;  assistant 
treasurer  and  assistant  secretary,  E.  C.  .Adams,  formerly  of 
South  Side;  auditor,  T.  B.  MacRae,  formerly  of  Metropolitan. 
The  Chicago  &  Oak  Park  Elevated  Railroad  Company  was 
not  taken  into  the  combination  directly,  but  it  is  controlled  by 
the  Northwestern  Elevated  Railroad  Company,  which  is  in 
turn  controlled  by  the  Chicago  Elevated  Railways. 

Westinghouse,  Church,  Kerr  &  Company. — Present  engi¬ 
neering  and  construction  engagements  of  Westinghouse. 
Church,  Kerr  &  Company  include  the  following  shop  work : 
Chesapeake  &  Ohio  Railway,  at  Silver  Grove.  Ky.,  thirteen- 
stall  roundhouse,  power  house,  planing  mill,  storehouse,  pump¬ 
ing  plant  for  delivering  1,000,000  gal.  per  twenty- four 
hours  from  Ohio  River,  coaling  station,  fuel  tank,  water  tank ; 
Chesapeake  &  Ohio  Railway,  at  Summit.  Ohio,  five-stall  round¬ 
house,  power  house,  storehouse,  sand  house,  water  tank  and 
cinder  pit;  New  York,  Ontario  &  Western  Railway,  at  Middle- 
town,  N.  Y.,  erecting  shop  with  complete  crane  service ;  along¬ 
side  of  erecting  shop,  a  low  bay  with  crane  for  heavy  machine 
tools,  addition  to  power  house  and  equipment,  tunnels  and 
yard  piping,  necessary  yard  wiring  and  other  miscellaneous 
works. 

Northwestern  Power  Development. — J.  .A.  Coram,  of  Bos¬ 
ton,  has  announced  that  a  Massachusetts  syndicate  will  spend 
some  $6,000,000  in  developing  80.000  hp  in  Kootenai  Falls, 
Mont.,  for  distribution  to  the  mining  districts  and  other  locali¬ 
ties  in  western  Montana,  northern  Idaho  and  northeastern 
Washington. 
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Government  Ownership  of  Telegraph  a  Burden  on  British 
Taxpayers. — In  discussing  the  commercial  aspects  of  tele¬ 
graph  operation  by  the  British  government,  the  Spectator 
says  that  the  working  cost  per  thousand  words  telegraphed  in 
Great  Britain  to-day,  is  more  than  it  was  thirty  years  ago. 
It  states  further,  that  the  incapacity  of  the  British  government 
to  conduct  a  business  enterprise  has  been  demonstrated  in  this 
instance,  beyond  all  question.  These  charges  are  substantiated 
by  statistics  showing  that  not  only  was  the  $35,000,000  paid  for 
the  lines  at  the  outset,  in  1869,  more  than  three  times  the 
original  estimate,  but  in  addition  to  this  cost,  the  government 
had  to  pay  another  $2o,(xx),ooo  to  railroad  companies  for 
right  of  way,  making  a  total  first  cost  of  $55,000,000  upon 
which  interest  charges  have  not  been  earned  in  the  past  thirty- 
nine  years.  The  deficit  has  been  paid  from  the  treasury,  en¬ 
tailing  a  loss  upon  the  taxpayers.  When  this  condition  had 
been  experienced  for  some  time,  rates  were  reduced  upon  the 
belief  that  increased  business,  with  larger  profits  would  re¬ 
sult,  but  the  change  had  the  opposite  effect.  Under  govern¬ 
ment  ownership,  costs  of  operation  and  maintenance  have  been 
enormous,  and,  including  the  original  cost  of  the  lines,  which 
has  never  been  repaid,  advances  by  Parliament  upon  which 
no  interest  has  been  charged,  and  the  annual  deficits  in  operat¬ 
ing  expenses,  the  commercial  loss  to  the  country  through  pur¬ 
chase  of  the  telegraph  is  close  to  $I/O,ooo,ooo.  There  is  no  dis¬ 
position  to  regard  the  government  control  as  an  asset, 
since  each  year’s  operation  brings  an  additional  loss  of  over 
$5,ooo,(xx). 

Wcstinghouse  Orders. — Recent  orders  for  railway  equip¬ 
ment  received  by  the  Westinghouse  Electric  &  Manufacturing 
Company  include  the  following :  City  &  Country  Contract 
Company,  of  West  Chester,  N.  Y.,  for  an  8o-ton  switching 
locomotive  with  quadruple  equipment  of  motors  and  control; 
from  the  Morris  County  Traction  Company,  Morristown,  N.  J., 
for  fifteen  double-equipment  motors,  with  control;  from  the 
Hutchinson  Interurban  Railway  Company,  of  Hutchinson,  Kan., 
for  one  double  equipment  of  motors,  with  control ;  from  the 
.New  York,  New  Haven  &  Hartford  Railroad  Company,  one 
8o-ton  central-control  switching  locomotive  with  four  motors 
and  unit-switch  control,  and  fourteen  80-ton  switching  loco¬ 
motives,  with  quadruple  motors  and  “HL”  control;  from  the 
Denver  &  Intermountain  Railway  Company,  Denver,  Col., 
for  two  quadruple  equip'ments  of  motors,  with  control;  from 
the  Portland,  Grey  &  Lewiston  Railway  Company,  Lewiston, 
Maine,  for  one  35-ton  locomotive,  with  quadruple  motors  and 
control ;  from  the  Richmond  &  Henrico  Railway  Company, 
Richmond,  Va.,  one  motor  equipment,  with  control ;  from  the 
Springfield  Traction  Company,  Springfield.  Mo.,  for  six  double¬ 
equipment  motors,  with  control;  from  the  Sapulpa  &  Inter¬ 
urban  Railway  Company,  Sapulpa,  Okla.,  for  one  double-motor 
equipment,  with  control;  from  the  Trenton,  Bristol  &  Phila¬ 
delphia  Street  Railway  Company,  Trenton,  N.  J.,  for  two 
motors,  with  control,  and  from  the  Lehigh  Valley  Transit 
Company,  .\llentown.  Pa.,  for  four  quadruple  motors,  with 
control. 

Gainesville  (Fla),  Gas  &  Electric  Power  Company.— 
Charles  W.  Mor.se,  of  Haverhill,  Mass.,  president  of  the 
Gainesville  Gas  &  Electric  Power  Company,  of  Gainesville,  Fla., 
has  asked  the  Superior  Court  of  Massachusetts  to  issue  an  or- 
<ler  restraining  the  State  Street  Trust  Company,  of  Boston, 
from  foreclosing  a  mortgage  which  is  secured  by  bonds  of  the 
Gainesville  Gas  &  Electric  Power  Company.  The  plaintiff  al¬ 
leges  that  seven  bonds  valued  at  $3,500,  which  were  pledged 
to  him  by  George  1.  Doig,  vice-president  and  secretary  of  the 
Gainesville  Company  to  secure  a  loan,  were  taken  wrongfully 
from  the  company’s  office  last  April.  The  foreclosure  pro¬ 
ceedings  were  undertaken  at  the  request  of  present  holders  of 
these  bonds.  Mr.  Morse,  who  owns  over  half  of  the  stock 
and  bonds  of  the  company,  claims  that  the  company  is  solvent 
and  is  doing  a  profitable  business,  and  states  that  the  party 
accused  of  taking  the  bonds  is  now  under  indictment  in  the 
t'ircuit  Court  of  Florida,  .^n  order  of  notice  returnable  Sept. 
7  was  issued  by  the  court. 

August  Incorporations  Below  Average. — In  the  month  of 
.August  papers  filed  in  the  Eastern  States  for  companies  with 
an  authorized  capital  of  $i.ooo.O(X)  or  over,  including  increases 
in  capital,  aggregated  $87,350,000.  This  is  a  decrease  of  $106,- 
000.000  as  compared  with  July,  and  $20,150,000  as  compared 
with  the  total  in  August.  1910.  Charters  taken  out  during 
the  month  by  other  companies,  wdth  a  capital  of  $100,000  and 
over,  including  states  other  than  those  in  the  East,  made  a 


total  capital  of  new  incorporations  of  $144,509,000,  a  substan¬ 
tial  decrease  as  compared  with  $361,820,000  in  June,  and  $194,- 
520,500  in  July  last  year.  The  total  incorporations  for  the 
present  year  of  companies  with  an  authorized  capital  of  $1,- 
000,000  or  over  was  $1,334,662,000  as  of  Aug.  31,  as  against 
$1,564,212,400  for  the  corresponding  period  in  1910. 

British  Columbia  Electric  Railway  Company,  Ltd. — C.  C. 
Moore  &  Company,  of  Seattle,  Wash.,  have  been  awarded  a 
contract  by  the  British  Columbia  Electric  Railway  Company, 
Ltd.,  of  Vancouver,  B.  C.,  for  the  extension  of  the  company’s 
auxiliary  steam-power  plant.  The  original  steam-power  plant 
of  the  company  was  installed  by  this  concern.  The  approxi¬ 
mate  expenditure  for  the  new  work  will  be  about  $250,000, 
and  the  terms  of  the  contract  call  for  completion  by  Dec. 
18,  1911.  The  new  equipment  incldHes  four  Babcock  & 
Wilcox  boilers,  each  of  ,500  hp,  and  one  2000-kw  Allis-Chal- 
mers  turbo-generator,  with  condensers,  piping,  etc.  \\  ith  this 
additional  equipment  the  capacity  of  the  steam  auxiliary  plant 
will  be  12,000  hp. 

Exhibits  for  Traveling  Engineers.  —  At  the  recent  Chi¬ 
cago  convention  of  the  Traveling  Engineers’  Association,  com¬ 
posed  of  men  supervising  the  work  of  steam  locomotive  engi¬ 
neers,  there  was  an  attractive  exhibit  of  apparatus,  although 
few  of  the  exhibits  were  of  electrical  interest.  The  Pyle  Na¬ 
tional  Electric  Headlight  Company,  of  Chicago,  and  the  Moon 
Manufacturing  Company,  of  Chicago,  exhibited  electric  head¬ 
lights.  The  H.  W.  Johns-Manville  Company  and  the  Dear¬ 
born  Drug  &  Chemical  Works  made  exhibits  of  apparatus 
familiar  to  electrical  men. 

Additions  to  Iowa  Power  Station. — The  Des  Moines  City 
Railway  Company  is  building  an  extension  to  its  power  station 
in  Des  Moines,  and  has  recently  purchased  equipment  as  fol¬ 
lows:  One  300-kw  rotary  converter  from  the  Westinghouse 
Electric  &  Manufacturing  Company  and  one  500-kw  rotary 
converter,  together  with  three  750-kw  transformers,  from  the 
General  Electric  Company.  No  contracts  have  been  awarded 
for  new  switchboards.  Bids  have  been  invited  on  a  traveling 
crane  and  coal-handling  apparatus  for  the  station. 

Electrical  Construction. — Among  the  items  printed  under 
Construction  News  in  the  present  issue  are  announcements  of 
proposed  new  plants  or  considerable  extensions  to  present 
plants  at  Morrillton,  Ark. ;  Pasadena,  Cal. ;  High  Springs,  Fla. ; 
Shelbyville,  Ind. ;  La  Cynge,  Kan. ;  Battle  Creek,  Mich. ;  Port¬ 
land,  Ore.;  Scranton,  Pa.;  Maryville,  Tenn. ;  Trenton,  Tenn. ; 
Denton,  Tex.;  Sinton,  Tex.;  Colonial  Beach,  Va. ;  Fond  du 
Lac,  Wis.,  and  Scott,  Sask.,  Can. 

Additions  to  Louisville  Lighting  Plant. — The  General 
Electric  Company  has  completed  the  installation  of  a  10,000- 
hp  turbo-generator,  in  the  plant  of  the  Louisville  Lighting 
Company.  .A  new’  condenser  was  also  installed  at  the  same 
time.  Water  is  secured  through  several  artesian  wells  sunk 
by  the  company,  and  is  stored  in  a  reservoir,  in  which  it 
is  cooled  by  artificial  means.  G.  Wilbur  Hubley  i-s  chief  engi¬ 
neer  of  the  company. 

Foreclosure  Sale  of  California  Traction  at  San  Francisco. 
— On  Oct.  30  the  property  of  the  San  Francisco.  Vallejo 
&  Napa  Valley  Railway  will  be  sold  under  foreclosure.  The 
sale  is  a  result  of  an  action  brought  against  the  company  by 
the  Mercantile  Trust  Company,  of  San  Francisco,  for  default 
of  bond  interest  in  June,  1911. 

Foreign  Trade  Opportunity. — Under  Schedule  7264,  on 
file  at  the  Bureau  of  Manufactures,  Washington,  D.  C.,  an 
.American  consular  officer  in  the  Far  East  reports  the  in¬ 
corporation  of  a  hydroelectric  company  in  his  district,  with  a 
capital  of  $10,000,000.  The  company  will  furnish  about  80,000 
hp  in  the  locality. 

Many  Switchboard  Orders. — During  the  month  of  August 
over  800  panel  boards  were  turned  out  at  the  East  Pittburgh 
shops  of  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany.  This  is  slightly  in  excess  of  the  output  in  July,  when 
the  total  was  751  panels. 

Chicago  &  Milwaukee  Electric  Railway  Company. — Sam¬ 
uel  Insull,  chairman  of  the  Chicago  Elevated  Railways,  has 
denied  the  rumor  that  the  consolidated  companies  are  to 
purchase  the  Chicago  &  Milwaukee  Electric  Railway  Company. 

Aluminum  Notes  and  Prices. — Quotations  as  of  Sept.  5 
give  ingots  for  resmelting  at  20  cents  to  22  cents  spot  No.  i,  the 
base  for  large  ingots;  and  31  cents  for  rods  and  wire.  Sheets 
are  held  at  33  cents.  The  market  is  reported  steady. 
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The  Week  ih  Wall  Street. 

Business  in  the  latter  part  of  the  past  week  was  of 
course  intluenced  by  the  holidays,  but,  in  spite  of  the 
quietness,  the  prices  and  transactions  on  Friday  were 
regarded  as  decidedly  encouraging  for  beginning  the  month  of 
September.  Many  fractional  advances  were  made,  and  at  the 
close  tlie  list  was  in  a  much  stronger  position  than  in  the  great¬ 
er  part  of  August.  This  cheerful  feeling  was  in  evidence  on 
Tuesday  and,  although  opening  prices  were  low,  a  rally  was 
made  early  in  the  day  and  the  higher  prices  maintained  to  the 
close.  The  early  weakness  was  caused  in  a  large  measure  by 
the  conditions  on  foreign  exchanges.  Declines  in  Canadian 
Pacific  in  Berlin,  resulting  from  agitation  over  the  Moroccan 
trouble,  were  reflected  in  London  by  a  drop  of  4  points,  and  by 
a  loss  of  3  points  at  the  opening  in  Wall  Street.  Other  rail¬ 
road  issues  held  in  Berlin  were  weak  here  in  the  early  trans¬ 
actions  but  recovered  their  losses  and  nearly  all  made  small 
advances  over  Friday’s  prices.  While  the  volume  of  trading 
was  not  large,  it  was  in  excess  of  that  on  Friday,  and  prices 
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30* 

Union  Trac . 

...  50% 

50% 

Chi.  City  Rv... 

-Vug.  29. 

. . . .186* 

CHICAGO. 

Sept.  5. 

186*  Com.  Edison . 

.\ug.  29. 
...13244 

Sept.  5. 
133% 

Chi.  Elev.  Rys. . 

. ...  25* 

25* 

Chi.  Sub  wavs.  .  .. 

...  2%* 

244* 

Chi.  Elev.  Rvs., 

pf..  90* 

00* 

Chi.  Tel.  Co . 

...120% 

120% 

Chi.  Rs.,  Ser.  1 . 

....  95* 

95* 

Nat’l  Car . 

. . . 100* 

100* 

Chi.  Rs.,  Ser.  2 

. ...  2744 

29% 

Nat’l  Car,  pf.... 

...118%* 

11844* 

.\m.  T.  &  T.... 

.\ug.  29. 
....131% 

BOSTON. 

Sept.  5. 

135  44  Mex.  Tel . 

Aug.  29. 
...  4%* 

Sept.  5. 

444* 

Cum.  Tel . 

_ 156* 

156* 

Mex.  Tel.  pf.... 

. .  .  6* 

6* 

Edison  Ill . 

....286 

28444 

N.  E.  Tel . 

...145 

145 

Gen.  Elec . 

....151 

151 

W.  T.  &  T . 

...  18'4* 

16 

Mas'^.  E.  Rv..  pf 

. ...  88* 

86%. 

\V.  T.  &  T.,  pf.. 

...  98* 

98 

Mass.  E.  Ry... 

....  1744 

18 

*I.ast  price  quoted. 

Shares  sold  for  the  week,  .Vuk.  28  to  Sept.  1. 

were  marked  by  absence  of  the  selling  pressure  that  was  evi¬ 
dent  in  the  trading  of  the  past  two  weeks.  Features  of  the 
transactions  on  Tuesday  were  gains  in  American  Tobacco 
shares  and  initial  trading  in  Standard  Oil  certificates  on  the 
new  basis.  While  no  plan  of  readjustment  of  the  former  com¬ 
pany  has  been  presented  to  the  committees  representing  se¬ 
curity  holders,  the  day’s  transactions  served  as  an  indication  of 
progress  in  rearranging  the  affairs  of  the  company.  Public 
interest  in  the  market  continues  to  be  very  light,  although 
there  is  a  fair  degree  of  outside  participation  in  the  bond 
market.  While  the  labor  agitation  on  the  Harriman  lines  is 
not  a  leading  factor  in  the  market,  the  financial  district  is 
watching  developments  with  interest.  The  roads  at  this  time 
are  in  a  strong  position  to  meet  the  demands  of  the  unions, 
and  an  amicable  settlement  is  expected.  Withdrawals  of  cur¬ 
rency  for  meeting  harvest  requirements  in  the  South  and 
West  have  increased  and  propects  of  reductions  of  surplus 
reserve  of  Clearing  House  banks  have  caused  a  slight  harden¬ 
ing  of  rates  for  time  money.  Rates  Sept.  5  were ;  Call. 
254  (o'  2%  per  cent ;  ninety  days.  3^4  @  3/4  per  cent.  The 
quotations  in  the  tables  are  those  at  the  close  Sept.  5. 


Financial  Notes. 

Pacific  Power  &  Light  Company. — A  limited  amount  of 
the  7  per  cent  cumulative  preferred  stock  of  the  Pacific  Power 
&  Light  Company  is  being  offered  by  New'  York  banking 
houses.  The  stock  is  preferred  as  to  dividends  and  assets,  and 
is  redeemable  at  115  and  accrued  dividend.  The  company  was 
incorporated  in  June,  1910,  under  the  laws  of  the  State  of 
Maine,  and  is  a  consolidation  of  various  established  proper¬ 
ties  serving  thirty-five  communities  and  the  surrounding  coun¬ 


try  in  the  States  of  Washington,  Oregon  and  Idaho.  The 
company  now  owns  electric  power  plants  having  a  capacity  of 
approximately  20,735  hp,  of  which  13,300  hp  is  hydroelectric. 

In  addition  to  these,  there  is  now  under  construction  addi¬ 
tional  hydroelectric  capacity  of  1,350  hp.  There  are  now  in 
operation  over  300  miles  of  high-voltage  transmission  lines, 
and  175  miles  of  line  are  under  construction.  The  company 
owns  street  railways  in  .Astoria,  Oregon  and  Walla  Walla, 
Washington,  and  water  works  in  North  Yakima.  In  addi¬ 
tion  to  these  properties  the  company  also  owns  and  operates 
a  number  of  gas  plants  in  the  locality.  Its  gross  earnings 
for  the  twelve  months  ending  July  30,  1911,  were  $1,155,526; 
net  earnings  were  $553,423;  bonds  and  other  interest  was 
$254,771,  and  the  surplus  for  dividends  was  $298,652.  De¬ 
ducting  from  this  preferred  stock  dividends  amounting  to 
$65,625  there  was  left  a  surplus  of  $233,027.  The  expendi¬ 
tures  of  the  company  for  new  construction  and  for  the 
acquisition  of  additional  properties  between  July  l,  1910,  and 
May  31,  1911,  have  aggregated  $1,800,938.  The  majority  of 
the  franchises  of  the  company  are  unlimited  as  to  time,  and 
the  others  are  for  long  terms.  All  are  free  from  objection¬ 
able  restrictions.  J.  G.  White  &  Company  estimated  that  the 
jihysical  property  of  the  company,  as  of  Nov.  i,  1910,  after 
deducting  depreciation,  had  a  value  of  $4,510,103  cash,  no 
allowance  being  made  tor  water  rights  or  for  intangibles, 
such  as  going  business,  good  will  or  franchises.  The  Pacific 
Power  &  Light  Company  is  under  the  management  of  the 
American  Power  &  Light  Company,  which  owns  the  entire 
outstanding  common  stock  of  the  company.  The  American 
Power  &  Light  Company  is  controlled  by  interests  asso¬ 
ciated  with  the  Electric  Bond  &  Share  Company,  which  in 
turn  is  controlled  through  stock  ownership  by  the  General 
Electric  Company. 

American  Light  &  Traction  Company, — .As  has  been  the 
case  with  the  majority  of  public  utility  companies,  the  Ameri¬ 
can  Light  &  Traction  Company  has  shown  improvement  dur¬ 
ing  the  dullness  in  general  business  and  judging  from  the  re¬ 
turns  in  the  seven  months  of  the  current  year,  the  company 
will  earn  more  on  its  stock  than  in  any  previous  year.  Gross 
income  in  this  period  was  $2,395,203  as  compared  with  $2,050,- 
754  in  1910,  and  net  earnings  were  $2,229,620,  as  compared 
with  $1,982,408.  The  company  earned  27.65  per  cent  on  its 
common  stock  in  1910,  and  if  the  present  rate  is  maintained, 
as  is  probable  in  view  of  the  approach  of  the  winter  season, 
over  28  per  cent  will  be  earned  on  the  $10,339,300  outstanding 
common  stock.  This  is  entitled  to  10  per  cent  after  6  per  cent 
has  been  paid  on  the  $14,236,200  preferred  stock.  There  Has 
been  a  steady  increase  in  dividend  disbursements  since  1902. 
dividends  at  that  time  amounting  to  $499,947,  as  compared 
with  $2,849,296  in  1910.  In  the  past  seven  months,  the  operat¬ 
ing  ratio  was  28.57  per  cent,  which  compares  with  31.23  in 

1910. 

New  Orleans  Railway  &  Light  Company. — Gross  earn¬ 
ings  of  the  New  Orleans  Railway  &  Light  Company  increased 
about  $231,000  in  the  seven  months  ended  July  31,  and  the 
surplus  over  charges  was  5.33  per  cent  on  the  $10,000,000  out¬ 
standing  preferred  stock,  as  compared  with  4.61  per  cent  in  the 
corresponding  period  in  1910.  It  is  expected  that  the  Ameri¬ 
can  Cities  Company,  which  was  recently  formed  to  take  over 
the  properties  of  the  New  Orleans  Railway  &  Light  Company 
and  the  American  Cities  Railway  &  Light  Company,  will  earn 
about  3J4  per  cent  on  its  outstanding  common  stock  during 
the  twelve  months  ended  June  30,  1912. 

Public  Service  Corporation  of  New  Jersey. — Notice  has 
been  given  by  the  Public  Service  Corporation  of  New  Jersey 
that  the  5  per  cent,  five-year  collateral  gold  notes  issued  by 
the  corporation  under  date  of  Oct.  l,  1910,  amounting  to  $4,- 
(XX),ooo,  and  secured  by  a  trust  agreement  between  the  cor¬ 
poration  and  the  Fidelity  Trust  Company,  of  Philadelphia,  as 
trustee,  will  be  redeemed  and  paid  with  accrued  interest  at 
the  office  of  the  Tru.st  Company  in  Philadelphia  on  Oct.  2, 

1911.  After  this  date  interest  will  cease  to  accrue. 

Crocker- Wheeler  Company. — The  balance  sheet  of  the 

Crocker-Wheeler  Company,  as  of  July  30,  1911,  as  given  in  a 
circular  issued  by  the  company’s  fiscal  agents,  states  as  fol¬ 
lows:  Assets:  Plant.  $1,338,678;  patents,  $25,000;  stocks  and 
bonds,  $32,788;  merchandise,  $751,333;  accounts  receivable, 
$565,978;  cash,  $120,165,  making  a  total  of  $2,833,943.  Liabili¬ 
ties  are  given  as  follows:  Common  stock,  $1,700,000;  pre¬ 
ferred  stock,  $500,000;  bills  payable,  $215,000;  accounts  pay¬ 
able,  $19,517;  surplus.  $399,426. 
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Virginia  Railway  &  Power  Company. — In  the  fiscal  year 
ended  June  30  the  statement  of  the  Virginia  Railway  &  Power 
Company,  including  that  of  the  Norfolk  &  Portsmouth  Trac¬ 
tion  Company,  shows  that  a  surplus  available  for  dividends  of 
8-37  per  cent  was  earned  on  the  $7,(189,900  outstanding  pre¬ 
ferred  stock,  as  compared  with  5.89  per  cent  in  the  previous 
year,  indicating  that  the  consolidation  of  the  two  companies 
has  been  as  beneficial  as  was  expected.  The  gross  earnings  of 
the  two  companies  were  $4,335,206,  an  increase  of  $356,758  over 
the  same  item  in  1910.  Operating  expenses  were  $2,340,676,  and 
the  net  revenue  was  $i,994o30.  Other  income  was  $46,296,  mak¬ 
ing  a  total  income  of  $2,040,82(1,  which  is  an  increase  of  $162- 
436  over  the  corresponding  item  of  the  previous  year.  Interest, 
taxes  and  other  charges  were  $1,396,943.  The  surplus  for  the 
year  was  $(>43,883,  an  increase  of  $191,029.  The  individual  in¬ 
comes  of  the  two  companies  were  but  little  different  from  the 
showing  in  the  previous  year.  The  individual  income  of  the 
Virginia  Railway  &  Power  Company  was  about  $2,250,000,  while 
that  of  the  Norfolk  &  Portsmouth  Traction  Company  was 
about  $2,ofX),ooo. 

Burke  Electric  Company. — The  statement  of  the  Burke 
Electric  Company,  of  Erie,  Pa.,  for  the  fiscal  period  ended 
April  29  shows  net  profits  available  for  dividends  of  8.03  per 
cent  on  the  $1,250,000  outstanding  capital  stock.  The  balance 
sheet  as  of  April  29  showed  as  follows: — Assets:  Cash,  $12,479; 
investments,  $3,878;  accounts  receivable,  $114,248;  inventory, 
$434,128;  patents,  good  will,  etc.,  $901,454,  making  a  total  of 
$i,4(i(>.o87.  Liabilities  were  given  as  follows:  i’referred  stock, 
$250,000;  common  stock,  $1,000,000;  notes  and  accounts  pay¬ 
able,  $31,682;  previous  surplus  $103,982;  surplus  for  1911, 
$80,423.  I'he  dividends  paid  during  this  fiscal  period  w’ere 
$20,000,  which  left  a  balance  of  $80,423  to  be  carried  to  profit 
and  loss  surplus.  Under  inventory  were  included  $154,630  for 
material  and  merchandise;  $99,818  for  real  estate,  buildings 
and  lire-protection  system,  and  for  merchandise,  equipment, 
tools,  etc.,  $179,680. 

American  Telephone  &  Telegraph  Company. — As  stated 
in  these  columns  July  1,  payment  of  subscriptions  to  the  $50,- 
(KK),cxx)  capital  stock  of  the  American  Telephone  &  Telegraph 
Company  issued  at  that  time  may  be  made  in  full  or  in  four 
equal  instalments  payable  Nov.  i,  1911;  Feb.  1,  May  l  and 
Aug.  1,  1912.  To  sul)scribers  who  have  purchased  the  rights 
and  wish  a  negotiable  instrument  between  September  and 
.Nov.  1  the  comi)any  will  issue  a  temporary  receipt  upon 
cither  full  or  part  payment.  No  interest  will  be  paid  upon 
this  receipt.  This  may  be  used  for  convenience  of  the  pur¬ 
chaser  until  full  paid  or  partly  paid  stock  is  issued  by  the 
company  on  Nov.  i.  The  right  to  subscribe  to  the  new  issue 
expired  last  week. 

Susquehanna  Transmission  Company. — The  Susqeh  nna 
Transmission  Company  has  been  authorized  by  the  Maryland 
Public  Service  Comission  to  issue  $1,031,000  5  per  cent  bonds 
at  fiO,  for  meeting  its  obligations  to  the  Pennsylvania  Water 
&  Power  Company.  The  issue  was  approved  by  the  commission 
in  June,  but  the  order  was  withheld  pending  guarantee  by  the 
Pennsylvania  Water  &  Power  Company  of  principal  and  inter¬ 
est,  this  being  authorized  by  the  directors  of  the  company  on 
August  24.  A  mortgage  and  deed  of  trust  securing  the  bonds 
will  be  filed  with  the  Knickerbocker  Trust  Company,  of  New 
York. 

Chicago  Telephone  Company. — It  is  expected  that  the 
Chicago  Telephone  Company  will  shortly  issue  an  additional 
$5,ocx),(xx)  first-mortagage  5  per  cent  bonds  for  financing  new 
construction  work  in  the  city  and  the  districts  in  which  it 
operates.  The  new  issue  will  be  the  first  financing  on  the  part 
of  the  company  since  the  sale  of  the  present  $5,000,000  out¬ 
standing  bonds  in  igot).  The  remainder  of  the  $50,000,000 
bonds  authorized  may  be  issued,  in  accordance  with  the  terms 
of  the  mortgage,  at  a  rate  of  not  more  than  $5,000,000  per 
year,  but  not  to  exceed  50  per  cent  of  the  total  assets  of  the 
company. 

Buffalo  General  Electric  Company. — The  report  of  the 
Buffalo  General  Electric  Company  for  the  six  months  ended 
June  30,  1911.  shows  that  operating  revenue  in  this  period 
amounted  to  $597,405,  an  increase  of  $74,655  as  compared  with 
this  period  in  the  previous  year.  Expenses  and  taxes  were 
$358,()8o,  an  increase  of  $47,253.  and  net  earnings  were  $238,728, 
showing  a  gain  of  $27,401.  Other  income  was  $25,602,  making 
a  total  of  $264,327,  as  compared  with  $233,257  in  the  corre¬ 
sponding  period  last  year.  Interest  charges  were  $73,606,  and 


the  surplus  for  the  period  was  $190,721,  comparing  with  the 
$166,494  shown  in  the  first  six  months  of  1910. 

Sherbrooke  Railway  &  Power  Company. — The  stockhold¬ 
ers  of  the  Sherbrooke  Railway  &  Power  Company  have  au¬ 
thorized  an  issue  of  $300,000  additional  consolidated  first-mort¬ 
gage  5  per  cent  bonds,  in  connection  with  the  recent  purchase 
of  the  Eastern  Townships  Electric  Company,  the  Leno.x  Light 
&  Power  Company  and  the  ilaustead  Electric  Company,  and 
for  extending  the  distribution  systems  of  these  companies.  A 
banking  house  has  been  authorized  to  offer  $150,000  of  the 
Ixjnds  at  95  and  interest,  carrying  a  bonus  of  40  per  cent  com¬ 
mon  stock. 

Oklahoma  Utility  Merger. — A  plan  for  consolidating  a 
number  of  traction  interests  in  Oklahoma  City  is  under  con¬ 
sideration.  If  the  merger  is  effected  the  Oklahoma  Railway 
Company,  which  controls  practically  all  of  the  street-railway 
systems  in  Oklahoma  City,  will  absorb  the  Oklahoma  Central 
Railroad  Company,  which  now  operates  between  Chickasha 
and  Colgate,  with  a  view  of  transforming  a  portion  of  this 
line  into  an  electric  interurban  system.  The  plan  includes 
connecting  the  Oklahoma  Street  Railway  lines  with  those  of 
the  Oklahoma  Central  Company. 

Mississippi  River  Power  Company. — Right  of  way  for  a 
transmission  line  from  Keokuk,  la.,  to  Florissant,  Mo.,  has 
been  secured  by  the  ^lississippi  River  Power  Company.  The 
company  is  having  surveys  made  for  extending  the  line  from 
Florissant  to  St.  Louis,  where  it  plans  to  supply  energy  in  1913 
through  the  Mississippi  River  Distributing  Company,  which 
was  formed  for  this  purpose.  Most  of  the  distribution  sys¬ 
tem  in  St.  Louis  will  be  underground. 

Commonwealth  Edison  Company. — There  is  an  unofficial 
statement  to  the  effect  that  the  Commonwealth  Edison  Com¬ 
pany  will  arrange  such  financing  as  is  needed  this  fall  through 
the  sale  of  between  $4,000,000  and  $5,000,000  new  stock  at  par, 
instead  of  selling  additional  issues  of  first-mortgage  5  per  cent 
bonds. 

Long  Acre  Electric  Light  &  Power  Company. — The  Long 
Acre  Electric  Light  &  Power  Company  has  executed  a  general 
mortgage  of  $50,000,000  to  the  Empire  Trust  Company,  of  New 
York,  with  a  deed  of  trust  covering  all  of  its  properties  in 
Manhattan  and  the  Bronx.  The  mortgage  is  to  run  for  fifty 
years  and  will  bear  interest  at  5  per  cent. 

Boston  Traction  Merger. — The  stockholders  of  the  West 
End  Street  Railway  Company,  at  a  meeting  this  week,  voted 
to  accept  the  terms  of  consolidation  of  the  Boston  Elevated 
Railway  Company,  and  221,770  shares  of  the  301,119  repre¬ 
sented  at  the  meeting  voted  in  favor  of  this  plan. 

DIVIDENDS. 

Brooklyn  Rapid  Transit  Company,  quarterly,  i>4  P<?r  cent, 
payable  Oct.  i. 

Butte  Electric  &  Power  Company,  quarterly,  per  cent, 
payable  Oct.  2. 

Consolidated  Gas,  Electric  Light  &  Power  Company,  of  Bal¬ 
timore,  semi-annual,  preferred,  3  per  cent;  quarterly,  common, 
i>4  per  cent;  l\nth  payable  Oct.  2. 

Safety  Car  Heating  &  Lighting  Company,  quarterly,  2  per 
cent,  payable  Oct.  2. 

Twin  City  Rapid  Transit  Company,  quarterly,  preferred, 
iM  per  cent;  common,  ij/i  per  cent;  both  payable  Oct.  2. 
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DOTHAN,  ALA. — Bonds  to  the  amount  of  $70,000  have  been  voted, 
the  proceeds  to  be  used  for  the  construction  of  an  electric-light  plant. 

GLOBK,  .XKIZ. — The  Miami  Copper  Company  is  planning  to  increase 
the  output  of  its  power  plant.  New  machinery  will  be  installed. 

MORRILLTON,  ARK. — The  Morrillton  f.ight  &  Power  Company  is 
making  preparations  to  install  new  machinery  in  its  plant.  The  company, 
it  is  understood,  is  planning  to  establish  a  twenty-four-hour  service.  (1. 
H.  Burr  is  vice-president. 

B.\KKKS1TKLD,  C.-\L. — Bids  are  being  asked  by  the  Guaranty  Pipe 
Line  Company  for  the  erection  of  a  telephone  system  between  Midway 
Held  and  Ventura,  a  distance  of  70  miles.  The  cost  of  the  work  is 
estimated  at  about  $15,000. 

COLTON,  CAI.. — Klectricity  for  operating  the  substation  now  being 
erected  by  the  Southern  California  Edison  Company  in  Colton  will 
be  transinitted  from  the  Long  Beach  power  plant  on  high-tension 
transmission  lines.  Private  right-of-way  has  been  secured  for  the  entire 
distance.  The  Edison  e  >:upany  has  commenced  work  on  the  erection 
of  a  new  transmission  line  from  the  mouth  of  Santa  .\na  Canyon  to 
Highland,  a  distance  of  6  miles.  The  substation  at  Colton  will  supply 
electricity  for  Colton,  Riverside,  San  Bernardino,  Redlands.  Highland 
and  other  points  in  this  end  of  the  valley. 

FRESNO,  C.\L. — The  San  Joaquin  Light  &  Power  Company  has  de¬ 
cided  to  reconstruct  its  private  telephone  system  between  Fresno  and 
Bakerstiehl  at  a  cost  of  about  $18,000.  The  company  has  begun  work  on 
the  construction  of  a  new  substation  in  Fresno  and  the  erection  of  a  new 
transmission  system  from  the  Madera  County  transmission  line  to  Dos 
Palos,  Los  Banos  and  Gustine,  a  distance  of  about  80  miles. 

GLEND.XLE.  C.AL. — It  is  reported  that  preparations  are  being  made 
by  the  Glendale  &  Eagle  Rock  Railway  Company  to  extend  its  electric 
railway  from  Glendale  into  the  country,  which  ultimately  will  reach  Sun- 
land,  l.l  miles  distant.  Other  improvements  will  also  be  made  to  the 
system. 

H.\MlLTON,  C.AL. — Plans  are  being  made  by  the  Sacramento  N'alley 
Colony  Company  to  install  new  pumping  machinery  and  motor  equipment. 
Sioan  &  Robinson,  of  San  Francisco,  Cal.,  arc  engineers. 

KIH  .SEY\'1LI.E,  C.\L. — .Xpp.lic.Ttion  has  been  made  to  the  County 
Supervisors  by  Janies  Gunn,  Jr.,  for  a  fifty-year  franchise  to  erect 
.'iiid  operate  electric  transmission  lines  on  the  public  roads  in  Kelseyville 
and  I.ake  County. 

LONG  BE.ACH,  C.AL. — The  City  Club  has  authorized  C.  E.  Jarvis, 
president  of  the  club,  to  appoint  a  committee  to  confer  with  the  City 
Council  of  I.os  .-Angeles  rtl.-itive  to  the  construction  of  an  electric  rail¬ 
way,  4  miles  in  length,  to  connect  Long  Beach  municipal  docks  and 
railway  with  the  Los  .Angeles  municipal  railway. 

LOS  .ANGELES,  CAI.. — The  residents  of  the  Laurel  Canyon  district 
are  planning  to  establish  a  lighting  district  and  in.stall  a  tungsten  lani]) 
street-lighting  system. 

LOS  .ANGELES,  CAL. — The  Otis  Elevator  Company  has  secured  the 
contract  for  installing  four  traction  electric  passenger  elevators,  one 
electric  passenger  elevator  and  one  hydro-air  sidewalk  elevator  in  a  thir¬ 
teen-story  building  being  erected  by  the  Los  .Angeles  Investment  Company 
at  Eighth  Street  and  Broadway,  at  $37,000. 

LOS  .ANGELb^S,  C.AL. — The  Southern  Pacific  Company  has  decided 
to  discard  the  oil  burner  lamps  now  in  use  and  to  equip  its  engines  with 
the  e'ectric  headlights.  Electricity  for  operating  the  lamps  will  be 
generated  by  a  small  dynamo  attached  to  an  axle  of  the  engine.  The 
cost  of  the  change  is  estimated  at  about  $200,000. 

I.OS  ANGELES,  C.AL — Sptecifications  have  been  completed  for  the 
electrical  equipment  of  the  San  Francisquito  No.  1  power  site,  located 
about  47  miles  north  of  Los  .Angeles.  This  station  will  have  a  generating 
capacity  of  about  30,000  hp.  The  cost  of  the  machinery  is  estimated  at 
about  $350,000,  bids  for  which  will  be  received  until  Oct.  20.  E.  F. 
Scattergood  is  chief  engineer  of  the  department. 

MODESTO,  C.AL. — The  Sierra  &  .San  Francisco  Power  Company  is 
planning  to  make  extensive  improvements  to  its  distributing  system  and 
other  branches,  including  the  erection  of  a  new  substation,  work  on  which 
has  been  started. 

NEA’.ADA  CITY,  C.AL. — The  Northern  AA'ater  &  Power  Company  is 
reported  to-  have  acquired  property  on  Shady  Creek  as  a  site  for  a 
large  reservoir  and  hydroelectric  plant.  Other  storage  dams  and  power 
plants  will  be  erected  at  Frencli  Corral  and  other  points  on  San  Juan 
ridge. 

OROVTLLE,  CAL. — .Arrangements  are  being  made  by  the  Great 
AA'estern  Power  Company  and  the  T.  B.  AA'alker  and  Curtis,  Collins  and 
Holbrook  timber  interests  for  the  construction  of  a  railroad  from  a 
point  on  the  AA’estern  Pacific  Railroad  to  the  Big  .Meadows.  The  proposed 


railroad  will  be  about  18  miles  in  length  and  will  extend  along  the  north 
fork  of  the  Feather  River  at  the  junction  of  north  fork  and  the  east 
branch.  'llie  plans  also  include  tint  construction  of  a  large  saw  mill. 
The  cost  of  the  entire  work  is  estimated  at  about  $1,750,000. 

PASADENA,  C.AL. — The  city  clerk  has  been  authorized  to  advertise 
for  bids  for  the  installation  of  an  ornamental  street-lighting  system  on 
South  Orange  Grove  .Avenue,  the  cost  of  which  is  estimated  at  $50,000. 

RIA’ERSIDE,  C.AL. — Tlie  contract  for  installation  of  an  ornamental 
street -lighting  system  on  Twelfth  Street,  between  Main  and  Pepper 
Streets,  has  been  awarded  to  the  Southwestern  Electrical  Company  for 
$2,3')5. 

S.ACR.AMENTO,  C.AL. — The  Pacific  Gas  &  Electric  Company  has  sub¬ 
mitted  a  bid  to  the  Board  of  Supervisors  for  lighting  the  suburbs  of  Oak 
Park,  Highland  Park,  Curtis  Oaks  and  East  Sacramento,  offering  to  sup¬ 
ply  arc  lamps  at  $6  each  per  month ;  under  the  old  contract  the  charge 
was  $6.30  each  per  month.  The  South  Sacramento  Power  Comapny  sub¬ 
mitted  a  bid  asking  $6.20  per  lamp  per  month  for  the  service. 

S.AN  BERN.ARDINO,  C.AL. — The  Southern  Sierras  Power  Company 
has  been  granted  a  francl’.ise  to  erect  and  operate  an  electric  trans¬ 
mission  line  in  San  Bernardino  for  a  period  of  fifty  years.  Under  the 
terms  of  the  franchise  the  company  is  to  pay  the  city  5  per  cent  of  its 
gross  earnings  after  tl'.e  first  five  years.  The  company  paid  $150  for 
the  franchise. 

S.AN  FU.ANCTSCO,  C.AL.— Surveys  have  been  completed  by  the  L'nited 
Properties  Company  for  its  projiosed  railway  between  Oaklaml  ami  Sacra¬ 
mento. 

S.-AN  JOSE,  C.AL. — Plans  are  being  considered  for  installing  an  elec¬ 
tric-light  system  on  Market  Streer.  It  is  proposed  to  erect  luminous  arc 
lamps.  'The  service  will  be  supplied  by  the  Great  AA’estern  Power  Com¬ 
pany. 

S.AN  JOSE,  C.AL. —  Preparations  are  being  made  by  the  Great  Western 
Power  Company  to  extend  its  system  to  San  Jose.  The  company  expects 
to  reach  this  city  by  Jan.  1,  1912,  with  its  long-distance  transmission  lines 
and  will  probably  erect  a  steam  plant  here  without  delay  to  furnish  elec¬ 
tricity  for  lamps  and  motors  until  the  lines  are  completed.  The  transmis¬ 
sion  line  to  Livermore  will  be  completed  about  Sept.  IS.  The  present 
plans  of  the  companj  involve  an  expenditure  of  about  $250,000. 

S.-ANT.A  ANA,  C.AL. — The  Southern  California  Edison  Company  has 
submitted  an  offer  to  the  City  of  Santa  .Anna  offering  to  sell  its  local 
distributing  system,  exclusive  of  transmission  lines  and  other  proiierty, 
for  $165,000,  on  condition  that  the  city  enter  into  a  fifteen-year  contract 
with  the  company  to  purchase  energy  at  the  rate  of  2  cents  per  kw-hour. 

S.ANT.A  MONIC.A,  C.AL. — The  city  has  entered  into  a  contract  with 
the  Southern  California  Edison  Company  for  street  lighting,  under  the 
terms  of  which  the  company  is  to  supply  arc  lamps  at  the  rate  of  $5 
per  lamp  per  month,  on  a  moonlight  schedule.  If  lamps  are  operated 
all  night  the  rate  is  to  be  increased  75  cents  per  lamp  per  month.  About 
134  lamps  will  be  used. 

•SUSANA’ILLE,  C.AL. — AA'ater  locations  have  been  filed  on  P.agle  Lake 
and  Willow  Creek  by  Alva  Udell  for  hydroelectric  development. 

BOULDER,  COL. — The  City  Council  is  considering  the  question  of 
establishing  a  municipal  electric-light  plant  it>  Boulder. 

DUR.-ANGO,  COL. — The  San  Juan  AA’ater  &  Power  Company  is  re¬ 
ported  to  be  contemplating  extending  its  service  to  Creede.  It  is 
proposed  to  erect  a  transmission  line  from  the  Tacoma  plant  to  sup|)ly 
the  city  of  Creede  with  electricity  for  lamps  and  motors  and  also  the 
mines  and  mills  in  that  vicinity. 

JOHNSTOWN,  COL. — The  Johnstown  Milling  &  Elevator  Company 
is  making  arrangements  to  equip  its  machinery  for  electrical  operation, 
energy  for  which  will  be  supplied  by  t'ne  Northern  Colorado  Power  Com¬ 
pany.  The  company  has  purchased  a  50-hp  motor  to  replace  the  gaso¬ 
line  engine  now  in  use. 

PA’R.AMID.  COL.— The  Chuckawalla  Development  Company  is  making 
preparation  to  construct  a  large  dam  at  Bull’s  Head  Canyon,  below 
Pyramid,  on  the  Colorado  River.  A  power  plant  will  be  installed  to 
supply  electricity  to  operate  the  pumps  to  supply  water  to  irrigate  a 
large  tract  of  land  in  the  Chuckawalla  valley. 

NEAA'  ILAA’EN,  CONN. — Plans  have  been  completed  by  the  United 
Illuminating  Company  to  erect  an  ornamental  lighting  system  on  Chapel 
and  Church  Streets  in  the  business  district.  It  is  proposeil  to  erect 
eighty  lamp  standards,  each  carrying  a  group  of  five  lamps.  The  expense 
for  extra  lighting  is  to  be  borne  by  the  merchants  and  business  houses 
in  that  section. 

SOUTH  NORAAf.ALK,  CONN. — The  Housatonic  Power  Company  is 
planning  to  extend  its  service  to  Georgetown  as  soon  as  improvements 
to  the  power  plant  and  power  and  lighting  systems  in  the  Norwalks 
are  completed. 

AA’ILMINGTON,  DEL. — The  AA’ilmington  &  Philadelphia  Traction 
Company  has  awarded  contract  for  the  erection  of  the  addition  to  its 
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power  plant  on  Buena  Vista  Street  to  A.  S.  Reed  &  Brother  Company, 
of  Wilmington,  Del.  The  cost  of  the  plant  complete  is  estimated  at 
$60,000.  The  company  is  rebuilding  its  distributing  line  extending  along 
Vandever  Avenue  and  across  Eleventh  Street  bridge,  the  cost  of  which 
is  estimated  at  about  $10,000.  Preparations  are  being  made  by  the  Wil¬ 
mington  &  Philadelphia  Traction  Company  to  install  ornamental  lamps 
on  Market  Street,  to  cost  about  $15,000.  It  is  expected  to  have  the 
system  ready  in  October. 

HIGH  SPRINGS,  FLA. — The  local  ice  company  is  contemplating  the 
installation  of  an  clectric-light  plant  in  connection  with  its  ice  factory. 
The  company  will  soon  apply  for  a  franchise  to  supply  electricity  for 
lamps  on  Main  and  First  Streets. 

NEW  SMYRNA,  FLA. — The  installation  of  an  electric-light  plant, 
water  works  and  sewer  system  is  under  consideration.  A.  D.  P.  Smith 
is  chairman  of  committee. 

BOISE  CITY,  IDAHO. — It  is  reported  that  W.  S.  Kuhn,  of  Pitts¬ 
burgh,  Pa.,  and  associates  are  contemplating  the  construction  of  a  chain 
of  large  hydroelectric  plants  along  the  Snake  and  Salmon  Rivers,  where 
it  is  estimated  that  from  125,000  to  200,000  hp  can  be  developed.  The 
.Snake  River  from  Milner  to  Payette  has  been  selected  as  the  site  for 
several  power  plants. 

CANTON,  ILL. — The  Illinois  Central  Electric  Railway  Company  has 
awarded  the  contract  lor  the  construction  of  its  extension  from  Norris 
to  Farmington  to  the  Porter  Construction  Company,  of  Mackinaw. 

COLU.MBIA  CITY,  INI). — The  Farmers’  Mutual  Telephone  Company 
is  lebuilding  its  telephone  system  and  is  placing  its  wires  in  underground 
conduits. 

DUGGER,  IND. — The  .Sullivan  County  Electric  Company  has  applied 
to  the  Town  Board  for  a  franchise  to  install  and  operate  an  electric-light 
plant  in  Dugger. 

EVANSVILLE,  IND. — The  Evansville,  Henderson  &  Owensboro  Rail¬ 
way  Company,  recently  incorporated  to  construct  and  operate  an  electric 
railway  between  Evansville,  Henderson  and  Owensboro,  is  planning  to 
eiect  and  operate  an  electric  transmission  line  to  supply  electricity  for 
lamps  and  motors  in  the  cities  named.  The  company  also  proposes  to 
operate  a  ferry  to  transport  intcrurban  cars  'across  the  Ohio  River. 
The  directors  are:  W.  A.  Carson,  W.  H.  McHurd,  M.  S.  Sontagg, 
Philip  Speck,  C.  IL  Battin  and  C.  C.  Tennis. 

GARY,  IND. — Work  will  be  started  at  once  on  the  construction  of 
the  Gary,  Hobart  &  Eastern  Traction  line,  which  is  to  connect  Gary  and 
Hobart.  Citizens  of  Hobart  and  farmers  residing  along  the  line  are 
financing  the  railway. 

INDLANAPOLIS,  IND. — The  Postal  Telegraph  Company  will  place 
its  wires  underground  in  the  business  district  of  the  city  in  com¬ 
pliance  with  an  order  of  the  Board  of  Public  VVorks.  The  contract  for 
building  the  underground  conduit  has  been  awarded  to  Gest  &  Company, 
of  Cincinnati,  Ohio. 

KENDALLVILLE,  IND. — F.  H.  Fradick,  of  Toledo,  Ohio,  consulting 
engineer  in  connection  with  remodeling  and  improvements  to  the  mu¬ 
nicipal  electric-light  plant  and  water  works  system,  has  recommended 
the  construction  of  spurs  from  the  railroads  entering  the  city  to  the 
power  house,  the  cost  of  which  is  estimated  at  about  $20,000.  He  also 
recommends  the  installation  of  a  three-phase  electric  system  and  the  in¬ 
stallation  of  gas  and  oil  engines  for  motive  power.  The  cost  of  the 
entire  work  is  estimated  at  about  $60,000. 

LOGANSPORT,  IND. — The  contract  for  building  the  concrete  power 
dam  on  the  Eel  River  at  Tenth  Street  has  been  awarded  to  J.  Yawger  & 
Company,  at  $10,985.  The  dam  will  replace  the  present  wooden  structure. 

NEW  CASTLE,  IND. — Preparations  are  being  made  by  the  Indian¬ 
apolis,  New  Castle  &  Toledo  Railway  Company  for  making  a  survey  of 
its  proposed  extension  from  New  Castle  to  Richmond,  via  Millville, 
Hagerstown  and  Greensfork.  It  is  expected  that  work  will  begin  on  this 
extension  this  year. 

NOBLES VILLE,  IND. — The  jilant  and  holdings  of  the  White  River 
Light  &  Power  Company,  of  Noblesville,  Ind.,  which  was  sold  at  receivers’ 
sale  recently,  have  been  acquired  by  the  Noblesville  Heat,  Light  &  Power 
Company  and  the  Indianapolis  Water  Company  for  $30,000.  It  is  under¬ 
stood  that  the  transmission  lines  and  such  part  of  the  steam  plant  as  can 
be  used  will  be  taken  over  by  the  Noblesville  Heat,  Light  &  Power  Com- 
)>;iny.  The  dam,  located  on  the  White  River  2  miles  north  of  this  city, 
will  not  be  completed  at  present.  The  Indianapolis  Water  Company, 
it  is  understood,  hoi>es  eventually  to  secure  part  of  its  supply  from  the 
reservoir  at  the  dam. 

D.\KLAND  CITY,  IND. — Plans  are  being  considered  for  the  installa- 
tio.i  of  a  central  heating  plant  to  supply  all  the  buildings  on  the  campus 
of  the  Oakland  City  College. 

RUSH  VILLE,  IND. — The  Rushville  Furniture  Company  is  building 
a  new  factory  which  will  be  equipped  for  electrical  operation..  The 
c«<inpany  will  install  an  electric  generating  plant  and  will  soon  be  in  the 
market  for  machinery  and  equipment  for  same. 

SHELBYVTLLE,  IND. — The  City  Council  has  appropriated  $8,000  for 
the  purchase  of  new  machinery  and  equipment  for  the  city  pumping 
station. 

SOUTH  BEND,  IND. — It  is  understood  that  work  will  soon  be  resumed 
by  the  South  Bend  &  Logansport  Traction  Company  on  its  railway  from 
Si  uth  lUnd  to  Logansport,  at  which  point  connection  will  be  made  with 
the  Indiana  Union  Traction  Company  for  Indianapolis. 


VINCENNES,  IND. — Contracts  have  been  awarded  by  the  Vincennes 
North  &  South  Traction  Comjtany  for  the  construction  of  its  proposed 
railway  from  X'incennes  to  Sullivan.  B.  -M.  Willoughby,  of  Vincennes, 
Ind.,  is  president. 

VINCENNES,  IND. — .\rrangements  are  being  made  by  the  Vincennes 
&  Southeastern  Interurhan  Railway  Company  to  secure  the  right  of  way 
for  its  proposed  electric  railway  from  St.  Meinrad  to  Troy,  and  from 
Troy  through  Tell  City  to  Cannelton.  Right  of  way  from  Vincennes  to 
St.  Meinrad  has  already  been  obtained. 

WORTHINGTON,  IND. — The  Indiana  Water  &  Light  Company  has 
sold  its  plant  and  holdings  to  W.  H.  Yule,  of  Hartford  City,  Ind.  It  is 
understood  that  the  new  owner  will  take  charge  of  the  plant  at  once. 

CHARLES  CITY,  I.\. — The  Western  Electric  Telephone  Company,  it 
is  reported,  is  contemplating  extensions  and  improvements  to  its  system 
involving  an  expenditure  of  about  $40,000.  F.  M.  Win,  of  Des  Moines, 
is  engineer. 

CLARIC'N,  lA. — The  Jenson  Construction  Company  has  secured  the 
contract  for  rebuilding  the  local  electric-light  plant,  owned  by  Mozingo 
&  Mack,  which  was  recently  destroyed  by  tire.  The  cost  of  the  work  is 
estimated  at  about  $4,500. 

COLFAX,  I.\. — The  Colfax  Electric  Light  Company  has  been  granted 
a  franchise  to  erect  a  transmission  line  from  its  Colfax  plant  to  Prairie 
City  to  furnish  electricity  for  lamps  and  motors  in  that  city. 

COON  RAPIDS,  I  A. — The  installation  of  a  three-lamp  electrelier 
lighting  system  in  Coon  Rapids  is  under  consideration.  The  local  elec¬ 
tric-light  company  agrees  to  supply  electricity  for  operating  the  lamps  at 
the  same  rate  the  town  is  now  paying  for  arc  lamps. 

KEOKUK,  lA. — The  Mississippi  River  Power  Company  has  secured 
all  the  right  of  way  for  the  transmission  line  from  its  plant  at  Keokuk, 
la.,  to  Florissant,  Mo.,  and  surveys  are  now  being  made  for  the  route 
from  Florissant  into  St.  Louis,  Mo.  The  selection  of  a  site  for  a  trans¬ 
forming  station  in  St.  Louis  is  now  under  consideration.  It  is  expected 
to  furnish  electricity  in  St.  Louis  in  1913.  The  Mississippi  River  Dis¬ 
tributing  Company  has  been  formed  to  distribute  the  energy  in  St. 
Louis.  Most  of  the  cables  and  wires  in  St.  Louis  will  be  placed  under¬ 
ground. 

(.)GDEN,  L\. — The  City  Council  has  decided  to  enter  into  a  con¬ 
tract  with  the  Boone  Electric  Company,  of  Boone,  la.,  to  supply  elec¬ 
tricity  to  operate  the  municipal  electric-light  system.  In  order  to  meet 
demands  for  electrical  service  it  would  have  been  necessary  to  make 
extensive  repairs  to  the  municipal  plant  and  it  seemed  more  feasible  to 
purchase  energy  from  Boone,  giving  the  city  a  twenty-four  service,  than 
to  rehabilitate  the  plant. 

LA  CYGNE,  K.\N. — Plans  have  been  prepared  by  the  J.  S.  Worley 
Company,  Reliance  Building,  Kansas  City,  Mo.,  for  the  construction  of  an 
electric-light  plant  and  water-works  system  in  La  Cygne,  bids  for  wh'ch, 
it  is  said,  will  be  called  for  in  the  near  future.  The  cost  of  the  work 
is  estimated  at  about  $30,000. 

MANHATTAN,  K.\N. — The  Manhattan  City  &  Interurban  Railway 
Company  will  soon  be  in  the  market  for  material  for  its  proposed  electric 
railway  from  Manhattan  to  Fort  Riley,  including  rails,  ties,  poles, 
machinery,  overhead  material,  etc.  The  railway  will  be  about  15  miles 
in  length.  Joseph  T.  West,  of  Manhattan,  Kan.,  is  general  manager. 

FRANKFORT,  KY. — The  State  Board  of  Control  is  considering  the 
question  of  building  an  electric  railway  from  the  Western  Kentucky 
Asylum  for  the  Insane  to  Hopkinsville,  a  distance  of  about  2  miles.  The 
cost  of  the  proposed  railway,  including  equipment,  is  estimated  at  about 
$35,000. 

LOUISVILLE,  KY. — The  installation  of  a  10,000-hp  turbo-generator 
set  in  the  power  plant  of  the  Louisville  Lighting  Company  has  been 
completed  by  the  General  Electric  Company.  A  new  condenser  was  also 
installed  at  the  same  time.  G.  Wilbur  Hubley  is  chief  engineer. 

\V.\TERVTI.LE,  MAINE. — Bids  have  been  submitted  to  City  Council 
for  street  lighting  by  the  Waterville  &  Fairfield  Railway  &  Light  Company 
and  the  Central  Maine  Power  Company  for  a  period  of  five  years.  The 
Waterville  &  Fairfield  Railway  &  Light  Company  offers  to  furnish  elec¬ 
tricity  to  light  the  city  with  the  present  equipment  at  $5,560  per  year, 
and  for  additional  service  will  charge  $10  for  each  additional  arc  lamp 
and  $5  for  each  incandescent  lamp,  equipment  to  be  furnished  by  the 
city,  and  $5  each  for  additional  fire  alarm  boxes  and  police  signal  boxes, 
material  to  be  furnished  by  the  city.  The  Central  Maine  Power  Com¬ 
pany  agrees  to  supply  the  serveie  at  $5,740  per  year  and  to  supply  addi¬ 
tional  arc  lamps  at  $50  each,  32-cp  incandescent  lamps  at  $6  each  per 
year,  and  for  additional  fire  alarm  and  police  signal  bells,  $4.50  each  per 
year.  The  Central  Maine  Power  Company  also  agrees  to  present  to  the 
city  a  check  for  $6,000  to  be  used  in  the  construction  of  the  proposed 
central  five  station  upon  signing  of  the  contract.  The  company  has  been 
furnishing  the  service  for  the  past  five  years  at  $5,300  per  year. 

BALDENSBURG,  MD. — The  Washington,  Westminster  &  Gettysburg 
Railway  Company,  it  is  reported,  has  purchased  a  mill  building,  which  it 
proposes  to  remodel  for  electric  power  house.  W.  IL  Saunders,  1407 
F  Street,  Washington,  D.  C.,  is  president  of  the  company. 

HAGERSTOWN,  MD. — .\nnouncenicnt  has  been  made  that  the  resi¬ 
dents  of  Washington  County  have  subscribed  to  $90,000  of  bonds  of  the 
Hagerstown  &  Clearspring  Electric  Railway  Company  and  that  the 
construction  of  the  railway  is  assured.  The  company  will  apply  to  the 
Public  Service  Commission  for  permission  to  begin  work  on  same  at  once. 
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BROOKLINE,  MASS. — The  Board  of  Selectmen,  has  granted  the 
Edison  Electric  Illuminating  Company,  of  Boston,  permission  to  extend 
to  its  underground  conduit  system  in  Brookline.  t 

CHARLTON,  MASS. — The  Selectmen  have  granted  the  Southbridge 
Gas  &  Electric  Company  a  franchise  to  erect  transmission  lines  through 
the  town.  The  company  has  a  contract  to  furnish  electricity  to  the 
.Masonic  Home  and  will  supply  electrical  service  along  its  line. 

MELROSE,  M.\SS. — Mayor  Eugene  H.  Moore  has  signed  a  contract 
with  the  Malden  Electric  Company  for  lighting  the  streets  of  the  city 
for  a  period  of  ten  years.  The  new  contract  calls  for  an  all-night  moon¬ 
light  schedule.  Under  the  old  contract  the  lamps  burned  until  12.30. 
The  appropriation  for  this  year  is  $15,680  for  street  lighting. 

NORTH  ADAMS,  MASS. — It  is  reported  that  the  power  plant  to  be 
erected  on  the  Deerfield  River  by  the  New  England  Power  Company 
will  supply  electricity  to  operate  trains  through  the  Hoosac  tunnel  and 
the  Berkshire  Street  Railway  Company’s  system.  It  is  understood  that 
the  power  plant  in  Zylonite  will  be  used  as  an  auxiliary  plant.  The 
New  England  Power  Company  is  planning  to  build  a  storage  reservoir 
at  Searsburg,  Vt.,  in  the  upper  waters  of  the  Deerfield. 

BATTLE  CREEK,  MICH. — Plans  are  being  considered  by  the  Com¬ 
monwealth  Power  Company  for  the  erection  of  a  large  power  plant  in 
Battle  Creek,  to  be  located  on  Union  Street  near  the  Battle  Creek  River. 

It  is  proposed  to  make  Battle  Creek  the  distributing  center  of  the  hydro¬ 
electric  development  on  the  .Au  Sable  River  for  this  district  when  com¬ 
pleted.  The  dam  now  being  built,  which  will  develop  about  9000  lip, 
will  be  one  of  thirteen  to  be  erected  on  the  river. 

C.‘\NBY,  MINN. — The  Citizens’  Electric  Light  &  Power  Company,  it 
is  reported,  is  contemplating  the  installation  of  an  electric-light  plant 
ill  Canby,  to  cost  about  $25,000. 

GILBERT,  MINN. — The  installation  of  a  municipal  electric-light  plant 
in  Gilbert  is  reported  to  be  under  consideration. 

JANESVILLE,  MINN. — Plans  are  being  prepared  by  the  Consumers' 
Power  Company,  of  Mankato,  Minn.,  to  extend  its  system  from  that  place 
to  Janesville  to  furnish  electrical  service  in  the  town.  The  company  also 
proposes  to  extend  its  transmission  lines  to  Eagle  Lake  and  Waseca. 

NORTH  BR.ANCTI,  MINN. — It  is  reported  that  the  Eastern  Minnesota 
Power  Company  is  contemplating  the  installation  of  an  electric  lighting 
system  in  North  Bfanch  during  the  coming  Fall. 

KANS.VS  CITY,  MO. — Plans  are  being  considered  by  John  Rowe,  of 
Shawnee;  George  Casebeer,  A.  Howard,  of  Louisburg,  and  associates 
to  construct  and  operate  an  electric  railway  between  Kansas  City  and 
Fort  Scott. 

MONETT,  MO. —  I'he  contract  for  equipment  and  machinery  for  the 
proposed  municipal  electric-light  plant  has  been  awarded  to  the  Squire 
Electric  &  Construction  Company,  of  Kansas  City,  NKi.,  for  $28,000, 
and  for  construction  of  power  house  to  H.  T.  Bramer,  of  Monett,  Mo., 
for  $3,197.  Rollins  &  Wesotver,  of  Kansas  City,  Mo.,  are  consulting 
engineers. 

SPRINGFIELD,  MO. — The  Green  County  Court  has  granted  the  Ozark 
Power  &  Water  Company  permission  to  build  and  maintain  conduits  and 
pipe  through  the  highways  of  Greene  County  for  the  transmission  of 
power  from  its  proposed  light  plant  near  Hollister,  Mo.  The  company 
proposes  to  furnish  electricity  to  all  cities  and  towns  between  its  plant 
and  Springfield. 

ST.  JOSEPH,  MO. — The  City  Council  is  reported  to  be  considering  the 
question  of  issuing  bonds  for  improvements  to  the  municipal  electric-light 
plant  so  as  to  supply  electricity  for  commercial  purposes  as  well  as  for 
street  lighting.  A  special  election  will  probably  be  called  to  submit  the 
proposition  to  the  voters. 

ST.  JOSEPH,  MO — The  contract  for  electrical  work  on  the  new  Bur¬ 
lington  Swift-Armour  bridge,  which  is  being  erected  on  the  old  Winner 
piers,  has  been  awarded  to  the  American  E^ctrical  Company,  of  which 
Luther  E.  Reid,  of  St.  Joseph,  Mo.,  is  president.  The  contract  calls  for 
an  expenditure  of  more  than  $25,000. 

WARRENSBURG,  MO. — It  is  reported  that  plans  are  being  considered 
for  the  installation  of  an  electric-light  plant  at  the  State  Normal  School 
in  Warrensburg,  to  cost  about  $20,000. 

SIDNEY,  MONT. — The  Sidney  Electric  &  Fuel  Company  has  been 
granted  a  franchise  to  install  and  operate  an  electric-light  plant  in  Sidney. 

TERRY,  Mt>N'T. — The  installation  of  an  electric-light  plant  in  Terry 
is  reported  to  he  under  consideration.  Edward  Phillips  is  said  to  be 
interested  in  the  project. 

BUR  WELL,  NEB. — It  is  reported  that  Messrs.  Reasoner  and  Beards¬ 
ley,  of  Lincoln,  Neb.,  who  are  planning  to  build  a  dam  on  the  Loup 
River,  north  of  Burwell,  have  secured  subscriptions  amounting  to  $10,000 
toward  the  project.  The  plans  include  the  development  of  1000  hp  and 
supplying  electricity  to  light  towns  and  the  construction  of  an  electric 
railway  to  Taylor  and  Almeria. 

GORDON,  NEB. — The  Johnston  Electric  Company,  of  Omaha,  Neb.,  is 
reported  to  have  secured  the  contract  for  installation  of  an  electric-light 
system  in  Gordon.  H.  D.  Huntington  is  city  clerk. 

C.ARSON  CITY,  NEV. — The  construction  of  an  electric  railway  from 
Carson  City  to  Lake  Tahoe  is  reported  to  be  under  consideration.  D. 
Williams,  one  of  the  owners  of  the  Glenbrook  golf  links  on  Lake  Tahoe, 
is  interested  in  the  project. 

WESTFIELD,  N.  J. — The  construction  of  an  electric  railway  between 


Westfield  and  Newark,  via  Irvington,  Germantown,  and  along  Echo 
Lake,  is  reported  to  be  under  consideration  by  L.  P.  Naylor  aitd  as¬ 
sociates.  -X  I; 

BALLSTON  SPA,  N.  Y.— The  properties  and  franchises  of  the  Hud¬ 
son  River  Electric  Power  Company,  including  subsidiary  companies  and 
the  large  generating  plant  at  Spier  Falls,  were  sold  Aug.  29  at  fore¬ 
closure  sale  to  Frank  M.  Edwards,  of  Boston.  Mass.,  representing  the 
bondholders’  committee,  for  $7,500,000. 

EPHR.XTAH,  N.  Y. — The  Mohawk  Hydro-Electric  Company  is  reported 
to  have  purchased  the  Yauney  Woolen  Mill  and  about  twelve  acres  of 
land  for  $13,300.  The  company,  it  is  said,  will  equip  the  mill  and  operate 
it,  providing  the  electric  railway  goes  through  the  town. 

PINE  PUSH,  N.  Y. — At  an  election  held  recently  the  citizens  voted 
to  authorize  the  Commissioners  to  enter  into  a  contract  with  the  Wall- 
kill  Valley  Light  &  Power  Company,  of  Walden,  N.  Y.,  to  light  the  streets 
of  the  village  for  a  term  of  five  years. 

ROCHESTER,  N.  Y. — The  Rochester  Railway  &  Light  Company  is 
planning  to  increase  the  output  of  its  power  station  No.  6  by  2000  hp. 

LENOIR,  N.  C. — It  is  reported  that  negotiations  are  under  way  be¬ 
tween  the  Board  of  Trade  and  H.  L.  Millner,  reported  to  represent 
Baltimore  capitalists,  relative  to  building  a  hydroelectric  plant  on  Ca¬ 
tawba  River.  It  is  proposed  to  furnish  electricity  in  Lenoir  to  the  amount 
of  2000  hp. 

R.\LEIGH,  N.  C. — It  is  reported  that  the  Southern  Power  Company, 
of  Charlotte,  N.  C.,  is  contempbiting  making  a  connection  with  the  lines 
of  the  Carolina  Power  &  Light  Company,  of  Raleigh.  The  transmission 
lines  of  the  Southern  Power  have  been  extended  as  far  as  Durham 
and  it  is  proposed  to  extend  the  line  to  Raleigh.  It  is  understood  it 
is  proposed  to  connect  up  the  two  systems  so  as  to  place  the  companies 
in  a  position  to  connect  their  lines  in  case  of  emergency.  The  Caro¬ 
lina  Power  &  Light  Company  is  erecting  a  substation  near  Raleigh 
and  is  also  making  surveys  for  the  erection  of  transmission  lines  to 
Henderson  and  Oxford  and  to  Goldsboro  and  the  East. 

SHELBY,  N.  C. — The  City  Council,  it  is  reported,  is  contemplating 
purchasing  the  electric  plant  of  the  Shelby  Light  &  Power  Company 
or  building  a  new  plant.  The  company  offers  the  plant  to  the  city  for 
$20,000. 

BISMARCK,  N.  D. — The  contract  for  the  installation  of  ornamental 
lamp  standards  in  the  business  district  of  the  city  has  been  awarded  to 
Grambs  &  Peet,  of  Bismarck,  N.  D.,  at  $12,157. 

BELLF.FONTAINE,  OHIO. — Plans  are  being  considered  by  the  Belle 
Center  Commercial  Club  and  Eastern  capitalists  for  the  construction  of 
an  electric  railway,  60  miles  in  length,  to  connect  Findlay,  Russell’s 
Point,  Lewiston,  Reservoir,  Kenton,  Belle  Center,  Huntsville  and  the 
retervoir  resorts  of  I.akeridge  and  Orchard  Island. 

COLUMBUS,  OHIO. — It  is  reported  that  bids  received  by  H.  S. 
Holton,  Director  of  Public  Service,  on  Aug.  22,  for  ornamental  cast-iron 
lamp  standards  to  be  used  in  connection  with  the  installation  of  cluster 
lamps  in  the  city,  have  been  rejected.  It  is  understood  that  new  bids 
will  be  called  for. 

TOLEDO,  OHIO. — The  Toledo  Factory  Company,  recently  organized 
by  the  factories  committee  of  the  Commerce  Club,  proposes  to  erect  an 
industrial  power  plant  building,  which  was  projected  by  the  old  Chamber 
of  Commerce.  The  company  is  capitalized  at  $300,000.  Isaac  Kinsey  is 
chairman. 

W.XRREN,  OHIO. — The  Mahoning  &  Shenango  Railway  &  Light 
Company  is  planning  to  build  a  iielt  line  railway  in  Warren,  Ohio. 

WOODSDALE,  OHIO.— The  Miami  Power  Company,  of  Hamilton, 
recently  incorporated,  is  reported  to  be  contemplating  the  construction  of 
a  hydroelectric  power  plant  on  the  site  of  the  Catfield  &  Woods  paper 
mill.  Electricity  generated  at  the  plant  will  be  transmitted  to  Hamilton, 
•Middletown,  Miamisburg  and  Franklin.  The  cost  of  the  plant  is  esti¬ 
mated  at  about  $500,000.  Post  office  address  is  Trenton,  Ohio. 

F.ALLS  CITY,  ORE. — The  Van  Zandt  &  James  Company  is  contem¬ 
plating  the  construction  of  a  hydroelectric  plant  in  the  Willamette 
Valley. 

M.-XRSHFIELD,  ORE. — Surveys  are  being  made  by  the  Coos  Bay  Ik 
Eastern  Electric  Railway  Company  for  its  proposed  railway  from  Marsh- 
tield  to  Roseburg,  via.  Myrtle  Point. 

PORTLAND,  ORE. — The  Valley  Improvement  Company  will  soon  be¬ 
gin  work  on  construction  of  its  hydroelectric  plant  near  Randle,  Wash. 
The  cost  of  the  plant  and  transmission  system  is  estimated  at  $15,000,000. 

H.'XRRISBURG,  PA. — The  Central  Pennsylvania  Traction  Company 
has  placed  orders  with  the  Hooven-Owtns  &  Rentschler  Company,  Of 
Hamilton,  Ohio,  for  a  cross-compound,  condensing  engine  to  be  con¬ 
nected  to  General  Electric  1600kw,  500-volt,  direct-current  generator 
to  be  installed  in  its  Harrisburg  plant. 

HAZLETON,  P.\. — The  erection  of  another  large  electric  power  plant 
in  the  Hazleton  region  is  under  consideration.  Surveys  are  being  made  at 
Hazle  Creek,  7  miles  east  of  Hazleton,  along  the  Lehigh  Valley  Railroad, 
with  a  view  of  locating  a  power  plant  at  the  point  where  the  streams 
meet  others  flowing  from  the  Hazleton  district.  Edmund  Coxe,  of 
Philadelphia,  Pa.,  is  said  to  be  interested  in  the  project. 

PHILADELPHIA,  PA. — Permits  have  been  granted  to  the  Philadelphia 
Rapid  Transit  Company  for  the  erection  of  a  concrete  and  brick  sub¬ 
station  on  East  Ledderly  Street,  to  cost  about  $23,000,  and  a  storage 
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building  on  Hast  Cumt  erland  Street,  to  cost  $7,000.  H.  B.  Nicbols,  823 
Dauphin  Street,  Philadelphia,  Pa.,  is  chief  engineer. 

PIIIL.MIELPIIIA,  P.\. — The  Pennsylvania  Equipment  Company,  West 
End  Trust  Building,  Philadelphia,  Pa.,  is  reported  to  be  in  the  market 
for  a  second-hand  300-400-kw,  2S0  volt,  direct  current  generator  direct 
connected  to  engine;  also  a  second-hand  300-kw,  250-volt,,  direct-current 
generator  with  steam  turbine,  steam  pressure  150  lb.,  26  to  28  in. 
vacuum. 

PH  [l..ADEr.PIII.\,  P.\. — The  l.nzerne  County  Gas  &  Electric  Com- 
|>any,  recently  incorjioratcd  with  a  capital  stock  of  $2,090,000,  has  taken 
over  the  following  companies  recently  incorporated  in  Luzerne  County; 
The  West  Wyoming,  Warrior  Run,  I’nion  Township,  Hunlock  Township, 
Sugar  Notch,  Shickshinny,  Ijrksville,  Pringle  Township,  Wyoming 
Lake  Township,  I.ehman  Township,  Forty  Fort  and  Jackson  Township 
electric  companies  and  the  Gas  Company  of  the  West  Side.  The  office 
cf  the  comp.any  will  he  located  in  Philadelphia.  M.  W.  Stroud  is  presi¬ 
dent  of  the  company. 

PI1IL.'\I)ELP11L\,  P.\. — Tl’.e  Philadelphia  Suburban  Gas  &  Electric 
Company,  recently  chartered  with  a  capital  stock  of  $4,542,500,  has  taken 
over  the  following  companies  recently  incorporated,  all  located  in  the 
vicinity  of  Philatlelphia :  The  Gas  fompany  of  Delaware  County,  the 
Gas  Company  of  Rock  Ledge,  the  Gas  Illuminating  Company  of  Dela- 
waie  County,  the  Ilorham,  Southampton,  Upper  Dublin,  Whitpain,  War¬ 
minster  and  Township  Electric  companies;  Warwick  Suburban  Electric 
Company,  of  Upper  Pottsgrove,  West  Pottsgrove,  Lower  Pottsgrove, 
Upper  Providence,  East  Pikeland,  Limerick,  East  Vincent  and  East 
Coventry.  The  office  of  the  company  will  be  located  in  Philadel¬ 
phia.  M.  W.  Stroud  is  president. 

PITT.SBURGH,  P.\. — The  City  Council  is  making  investigations  at  the 
municipal  electric-light  plant  on  the  North  Side  with  a  view  of  making 
improvements  to  same.  .\n  ajipropriation  of  $18,000  was  made  by  the 
old  city  of  .-Mlegheny  but  was  not  used.  New  machinery  is  needed  at  the 
power  house,  and  the  Council  is  considering  the  advisability  of  enlarging 
the  plant. 

PlIOFiNI.WTLLE,  l’.\. — The  construction  of  an  electric  railway  from 
St.  Peters  to  Phoenixville  is  reported  to  be  under  consideration.  David 
J.  Knauer  and  associates  are  said  to  be  interested  in  the  project. 

SCR.XNTON,  I’.\. — The  United  Service  Company,  which  operates  the 
lif-carawas  County  Electric  Light  &  Power,  which  supplies  electrical 
'■ervicc  in  New  Philadelphia  and  Canal  D.over,  Ohio;  the  New  Philadel¬ 
phia  Heating  Company;  United  Electric  Cotnpany,  of  Dennison,  Ohio, 
which  supplies  electricity  in  Dennison,  and  opferates  the  I’hrichsville  Street 
Railway,  which  connects  Dennison  and  Uhrichsville,  is  planning  e.\- 
tensive  improvements  and  extensions  to  its  Ohio  plant,  involving  an  ex¬ 
penditure  of  several  hundred  thousand  dollars  and  including  the  erec¬ 
tion  of  new  power  houses,  reconstruction  of  transmission  lines  and  other 
improvements.  The  company  recently  took  over  the  iiroperty  of  the 
Warren  Light  &  Power  Company,  of  Warren,  Pa.  L.  H.  Conklin  is 
manager  of  the  company.  The  main  office  of  the  company  is  located 
in  Scranton,  Pa. 

SOMER.SET,  P.\. — It  is  reported  that  all  bids  for  the  construction  of 
the  power  house  for  the  new  water-works  plant  have  heen  rejected. 

W.\^' N  ESB(  )RO,  P.\. — Rights  of  way  are  being  secured  by  the 
Chambcrslnirg,  Greencastle  &  Waynesboro  Street  Railway  Company  for 
the  construction  of  an  extension  of  its  railway  from  Chambersburg  to 
Shipjtensburg. 

YORK  ILWEN,  I’.\. — E.  !•'.  Baker  was  dismisseil  as  receiver  of  the 
York  Haven  Water  &  Power  Company  on  ;\ug.  26  by  Judge  Wanner. 
The  plant  will  be  operated  under  the  direction  of  Mr.  Baker,  who  was 
general  superintendent  of  the  York  Haven  plant  prior  to  the  receivership. 
The  receivership  has  been  in  force  since  Feb.  24,  1910. 

ST.-\.  YS.XBF'I,,  P.  R. — Plans  have  been  iirejiared  by  Bias  C.  Silva, 
civil  engineer,  of  Ponce,  P.  R.,  for  installing  an  electric-light  plant  with 
sufficient  output  to  supply  electricity  for  incandescent  lamps  for  about 
400  families  and  for  street  lighting.  The  equipment  is  to  include  a  gaso¬ 
line  engine,  generator,  switchboard,  lamps  ami  accessories. 

J.\.M  E.STOWN,  R.  1. — The  erection  of  an  electric-light  plant  in  James¬ 
town  is  reported  to  be  under  consiileration. 

PR<l\TDENCE,  R.  1. — William  1).  Marks,  of  New  York,  N.  Y.,  has 
been  engaged  by  the  City  Council  committee  on  lights  to  investigate 
the  street-lighting  system  in  Providence.  Investigation  will  also  be 
made  of  both  the  electric  and  gas  commercial  lighting  systems. 

CHARI. ESTflN,  S.  C. — Bids  will  be  received  at  the  office  of  lone 
Simons,  city  electrician,  until  Oct.  18  for  lighting  the  streets  of  the 
city  of  Charleston,  S.  C.,  for  a  term  of  one,  two  or  four  years  with 
electricity,  gas  or  some  other  illuminating  power  equivalent  thereto. 
The  estimate  requirements  are  300  arc  lamps,  of  the  inclosed  type,  of 
IJttO  cp.  .Siiecificalion.s  will  be  furnished  on  application.  The  service 
is  to  be  furnished  by  June  30,  1912. 

PIERRE,  S.  D. — The  Twentieth  Century  Transportation  Company,  re¬ 
cently  incorporated,  proposes  to  construct  an  electric  railway  from  Chicago 
to  Rapid  City  to  cross  Illinois,  northeast  Iowa,  Minnesota  and  South 
Dakota  by  the  way  of  Dccorah,  Minneapolis,  Watertown  and  Pierre.  The 
company  is  capitalized  at  $1,000,000.  The  headquarters  of  the  company 
are  located  in  Pierre. 

KNOXVILLE,  TENN. — The  City  Council  has  granted  the  Eastern 
Tennessee  Power  Company  a  franchise  to  supply  electricity  in  Knoxville 


for  a  period  of  thirty-five  years,  under  the  terms  of  which  the  company 
is  to  pay  the  city  of  Knoxivlle  1  ner  cent  of  its  gross  receipts  for  the 
first  fifteen  years,  2  per  cent  for  the  second  fifteen  years,  and  3  per 
cent  for  the  remaining  five  years.  The  company  also  agrees  to  supply 
electricity  to  all  consumers  for  lamps  and  motors  at  10  per  cent  less  than 
is  now  paid  for  the  service  and  to  supply  arc  lamps  for  street  lighting  at 
$60  each  per  year.  The  city  now  pays  $72.50  per  lamp  per  year. 

M.ARYVILLE,  TENN. — The  Maryville  Electric  Light,  Heat  &  Power 
Company,  recently  incorporated,  is  planning  to  erect  a  large  hydro¬ 
electric  plant  at  Abram’s  Falls  on  Abram’s  Creek,  25  miles  from  Mary¬ 
ville.  It  is  proposed  to  supply  electricity  for  lamps  and  motors  in  this 
place  and  other  towns  and  cities  in  the  county.  The  incorporators  are; 

I.  B.  Zeigler,  John  M.  Clark  and  James  .A.  Goddard,  of  Maryville,  and 

J.  G.  and  William  Sterchi,  of  Knoxville,  Tenn. 

TRENTON,  TENN. — The  City  Council  has  passed  an  ordinance  auth¬ 
orizing  a  bond  issue  to  the  amount  of  $12,000,  the  proceeds  to  he  used 
for  the  installation  of  a  municipal  electric-light  plant.  .\n  election  will 
be  held  Sept.  28  to  submit  the  proposition  to  a  vote. 

WINCHESTER,  TENN. — Plans  are  being  considered  by  the  Light  and 
Water  Department  for  the  erection  of  a  new  pumping  station.  A  two- 
stage,  250-gal.  turbine  pump  will  be  installed.  The  station  will  be  located 
about  three-fourths  of  a  mile  from  the  town.  William  J.  Dodge  is  super¬ 
intendent  of  the  Light  and  Water  Department. 

DENTON,  TEX. — Plans  are  being  considered  for  improvements  to  the 
municipal  electric-light  plant,  including  the  installation  of  a  new  gene¬ 
rator. 

FT.  WORTH,  TEX. — The  Ft.  Worth  Power  &  Light  Company  has 
filed  for  record  a  mortgage  and  deed  of  trust  in  favor  of  the  Citizens’ 
Savings  &  Trust  Company,  of  Cleveland,  Ohio,  to  secure  a  bond  issue  of 
$10,000,000. 

GALVESTON,  TEX. — It  is  reported  that  financial  arrangements  have 
been  made  for  the  construction  of  a  large  dam  across  the  Devil  River  in 
Western  Texas,  for  the  purpose  of  irrigating  a  large  cotton  field  con¬ 
sisting  of  156,000  acres  in  McKinney,  Valverde  and  Maverick  counties. 
The  plan  also  includes  the  erection  of  a  large  cotton  mill  to  be  ojierated 
by  electricity  generated  by  water  power  created  by  the  dam.  The  cost 
of  the  work  is  estimated  at  about  $5,000,000. 

SINTGN,  TEX. — The  plant  and  holdings  of  the  Sinton  Ice  &  Power 
Company  have  been  purchased  by  R.  V.  Covey,  of  Houston,  Tex.,  and 
J.  K.  Ross,  of  Oklahoma  City.  The  company  will  be  known  as  the 
Sinton  Ice,  Light  &  Power  Company.  It  is  proposed  to  enlarge  the 
electric  plant  and  supply  electricity  for  the  entire  town.  .\  new  gene¬ 
rator  will  be  installed. 

OGDEN,  UT.MI. — The  Ogden  Rapid  Transit  Company  is  contemplating 
the  construction  of  an  extension  from  Brigham  City  to  Grace,  Utah. 

OGDEN,  UT.MI. — The  Merchants’  Light  &  Power  Company  has  com¬ 
pleted  the  erection  of  its  electric  system,  including  275  arc  lamps  for 

street  lighting,  and  is  now  negotiating  with  the  City  Council  to  have  the 

street-lighting  contract  start  from  Sept.  1  instead  of  Sept.  27  as  orig¬ 
inally  planned.  The  contract  with  the  Utah  Light  &  Railway  Company 
expired  several  months  ago  and  the  city  is  at  liberty  to  turn  the  contract 
over  to  the  new  company  at  any  time.  Under  the  new  contract  the  city 
will  save  S250  per  month  on  the  cost  of  street  lighting  and  will  also 

secure  a  number  of  lamps  for  the  city  buildings  and  parks  free  of  cost. 

S.-XLT  L.-\KE  CITY,  UT.MI. — The  City  Council  has  granted  the  Utah 
Light  &  Railway  Company  a  franchise  to  extend  its  railway  system  to 
Capital  and  I’niversity  Heights  districts.  The  Utah  Light  &  Railway 
Company'  is  contemplating  raising  its  dam  at  the  cast  end  of  the  Ogden 
canyon. 

RUTL.AND,  VT. — The  Rutland  l  ight  &  Power  Company  has  secured 
an  injunction  against  tiie  Clarendon  Power  Company,  recently  incorpo¬ 
rated  to  build  a  power  p®nt  at  the  Clarendon  gorge  on  Mill  River, 
which  has  undei taken  to  condemn  forty  acres  of  land  along  the  Mill 
River  with  water  power,  which  is  now  owned  by  the  Rutland  Company. 

.ARLINGTON,  V.A. — .Arrangements  are  being  made  by  the  .Arlington 
Electric  C'ompany  to  extend  its  system  from  Columbia  pike  to  Clarendon, 
a  distance  of  2Y2  miles.  The  line  will  eventually  be  extended  to  Falls 
Church.  Electricity  for  operating  the  system  will  be  supplied  by  the 
.Alexandria  County  Electric  Light  Company. 

COLONI.AL  BE.\CH,  V.\. — Bids  will  be  received  until  Oct.  11  by  H. 
W.  B.  Williams,  Mayor,  for  the  construction  of  a  power  house.  Harry 
Stevens,  Union  Trust  Building,  Washington,  D.  C.,  is  consulting  engi¬ 
neer. 

WE.ST  POINT,  V.A. — The  Town  Council  has  granted  the  People's 
Light,  Heat  &  Power  Company  an  exclusive  franchise  for  a  period  of 
thirty  years. 

■ABERDEEN,  WASH. — It  is  reported  that  the  installation  of  a  munic¬ 
ipal  electric-light  plant  in  .Aberdeen  is  under  consideration. 

CHEH.M.IS,  W.ASH. — .Application  has  heen  made  to  the  County  Com¬ 
missioners  by  A.  W.  Van  .Arsdell  for  a  franchise  to  erect  transmission 
lines  in  Lewis  County  to  supply  electricity  for  lamps  and  motors. 

CHEHALIS,  WASH. — The  Chehalis  &  Cowlitz  Railroad  Company, 
which  was  organized  to  build  a  railway  between  Chehalis  and  a  point 
on  the  Cowlitz  River,  has  entered  into  an  agreement  witn  the  Washington. 
Oregon  Corporation,  of  Chehalis,  Wash.,  to  build  and  operate  its  railway 
in  Chehalis  and  east  and  south  for  \'/i  miles.  The  last-named  company 
will  operate  the  railway  temporarily. 
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LYLK,  WASH. — The  Northwestern  Electric  Company  has  purchasetl 
12  miles  of  water  rights  on  tie  Klickitat  River,  near  here,  from  Ham, 
Yearsley  &  Ryrie,  of  Spokane,  for  $75,000.  Plans  are  being  made  for 
the  erection  of  additional  pow  ir  plants  in  this  section.  The  company  Is 
now  building  a  large  jiower  pant  near  here.  Herbert  Fleischhackcr,  of 
Stn  Francisco,  Cal.,  is  interested  in  the  company. 

.NEWPORT,  W.NSH. — The  Interstate  Telephone  Com|)any  has  applied 
for  a  franchise  t.)  erect  its  system  in  Newport,  Wash.  J.  W.  Fisher  is 
manager. 

OI.YMPI.A,  W.\SH. — The  Olympia  IJght  &  Power  Com^iany  is  reported 
to  have  awarded  the  contract  for  construction  of  the  I.ake  Lawrence 
reservoir  on  the  Des  Chutes  River  to  A.  .\.  Horey  &  Company,  of  Tacoma, 
to  cost  $18,000. 

SE.\TTLE,  W.\SH. — (leorge  W.  Dilling,  Mayor,  has  authorized  the 
City  Council  to  sell  $800,000  of  municipal  street-car  bonds,  which  were 
authorized  by  the  voters  last  March,  to  provide  funds  for  the  acquirement 
by  purchase  or  condemnation  proceedings  or  for  the  construction  of  a 
new  railway  through  the  Ranier  Valley,  paralleling  the  line  of  the  Seattle, 
Renton  &  Southern  Railway,  between  F'yan  Street,  at  the  southern  city 
limits  and  Stewart  and  Itlanchard  Streets  on  the  north.  The  ordinance 
also  provides  for  an  extension  from  Stewart  and  Hlanchard  Streets  and 
Third  .'\venue  to  Salmon  Hay  at  Thorndyke  .\venue,  a  distance  of  4 
miles.  City  Engineer  R.  H.  Thompson  has  completed  the  valuation  of 
the  property  of  the  Seattle,  Renton  &  Southern  Railway  and  an  offer 
of  $386,063  was  made  for  tb.e  railway  by  the  Hoard  of  Public  VV'orks. 

K.  D.  O’Hrien,  assistant  superintendent  of  public  utilities,  estimates  that 
the  property  of  the  company  can  be  duplicated  at  a  cost  not  to  exceed 
$550,000,  leaving  $250,000  for  the  extensions  to  Hallard  and  for  better¬ 
ments. 

SPOK.NNE,  WASH. — The  Home  .\utomatic  Telephone  Company  is 
making  arrangements  to  build  a  telephone  station  on  Fourth  and  Napa 
.Streets.  J.  H.  I.angely  is  manager. 

.SPOK.XNE,  W.\SH. — The  Interstate  Telephone  Company  is  planning 
fo  buiUi  a  new  erchangi-  building  on  Trent  .Avenue  Connection  will  be 
made  with  the  system  of  thi  Home  \utomatic  Telephone  Company, 
thereby  rendering  service  over  the  entire  district. 

TENINO,  W.XSH. — The  VV'athington-Oregon  Corporation  has  acquired 
the  property  of  the  Tenino  Light,  Power  &  Water  Company,  of  Tenino. 
The  consideration  is  said  to  be  $40,000. 

TtIPPENISH,  W.\SH. — 1  he  Town  Council  is  reporteil  to  have  granted 
the  Reservation  Electric  Company  a  franchise  to  install  and  ojierate  an 
tlectnc-light  and  power  plant  in  Toppenish  for  a  period  of  fifty  years. 

W.VRWOOn,  W.  \’.\. — The  Warwood  Power  &  Light  Company,  re¬ 
cently  organized,  will  soon  apply  to  the  Council  for  a  franchise  to  con¬ 
struct  and  ojierate  an  electric-light  plant  in  Warwood.  William  Emsley, 
W.  E.  Helfenfine,  R.  .\.  .Alexander,  Edward  Kilver  and  Earl  Hell  are 
interesteil  in  the  comjiany. 

FOND  DU  L.\C,  WIS. — Plans  are  being  considered  by  the  Eastern 
Wisetinsin  Railway  S;  Light  Company  for  an  addition  to  its  power  house 
on  Nort'i  Main  Street  and  Rees  Street  in  Fond  du  Lac,  to  cost  about 
$12,000. 

RED  DEER,  -ALT.A..  C.\N. — The  Board  of  Trade  has  engaged  the 
t-alt  Engineering  Company,  of  Calgary,  to  make  preliminary  surveys  for 
the  construction  of  a  hydroelectric  plant.  R.  T.  Davidson  is  secretary 
of  Ho.ard  of  Trade. 

V.ANCOUVER,  H.  C.,  C.\N. — The  British  Columbia  Electric  Railway 
Comjiany  is  jilanning  to  build  an  extension  from  New  Westminster  to 
Millside. 

VICTORl.A,  H.  C.,  C.\N. — The  City  Council  is  contemjilating  extend¬ 
ing  the  ornamental  street-lighting  system  on  A'iew  Street.  It  is  under 
stood  that  provision  will  be  made  for  installing  conduits  for  wires  for 
arc  lamps  in  the  James  Bay  district. 

ILXMILTON,  QNT.,  C.\N. — The  Board  of  Control  has  recommended 
lo  the  City  Council  the  erection  of  a  transmission  line  through  the 
city  for  the  purpose  of  utilizing  power  from  the  hydroelectric  jiower 
system,  under  the  bylaw  passtd  July  25.  It  is  proposed  to  erect  a  tem- 
jporary  line  through  the  city  from  the  end  of  the  present  line  to  supply 
the  (lore,  the  City  Hospital  and  various  other  municipal  buildings  and 
several  other  institutions  of  the  city.  It  is  also  projiosed  to  sell  power 
lo  consumers  along  the  route  to  defray  the  exjienses  of  construction  of 
the  line. 

I.ONIKIN.  ONT.,  C.\N. — Petitions  are  being  circulated  in  the  city 
asking  the  residents  to  jietition  the  City  Council  to  extend  the  ornamental 
street-lighting  .;ystem.  The  jietition  asks  for  325  lamji  standards,  each 
carrying  five  lamps,  making  a  total  of  1625  lamjis. 

NORTH  TORONTO,  ONT.,  C.\N. — The  Town  Council  has  entered 
into  a  contract  with  the  Hydroelectric  Power  Commission  to  sujiply 
electricity  to  ojH'rate  the  munieijial  electric-light  system  for  a  term  of 
live  years.  The  Toronto  Electric  Light  Comjiany  submitted  a  bid  offering 
to  maintain  and  operate  the  plant  and  supply  street  lamps  at  $14  each 
jier  year  -and  to  furnish  electricity  to  private  con.sumers  at  city  rates, 
and  in  addition  to  pay  the  town  5  per  cent  jier  annum  on  the  cost  of 
the  jilant  as  rental.  The  tender  submitted  by  the  Interurban  Electric 
Company,  Ltd.,  offered  to  operate  the  plant  and  furnish  street  lamps 
at  $9  each  jier  year  and  sujijily  electricity  for  lamjis  at  3  cents  jier 
kw-hour. 

PRINCE  ALBERT,  S.V.SK..  CAN.— At  an  election  held  Aug.  27 


the  by-law  authorizing  an  appropriation  of  $700,000  for  the  construction 
of  a  hydroelectric  power  jilant  at  La  Colle  Falls  was  carried. 

SCOTT,  S.\SK.,  C.\N.-— Fenders  will  be  received  by  CL  M.  Phillijis, 
secretary  and  treasurer,  until  Sejit,  25  for  furnishing  and  delivering  the 
following  machinery  and  supjilies;  Tender  A — Generator,  exciter,  switch¬ 
board,  transformers,  meters,  series  tungsten  street-lighting  system  and 
pumping  system.  Tender  B — Two  jineumatic  storage  tanks.  Tender  C — 
Aj'proximately  2200  ft.  of  3-in.  steel  wire  pipe;  7000  ft.  of  6-in.  water 
pijie;  5400  ft.  of  4-ir..  steel  water  pijie  and  apjiroxiniately  15  hydrants 
and  24  valves.  Tender  D — Trenching  and  laying  steel  water  pijie, 
setting  hydrants,  v.ilves,  etc.,  and  back  filling.  Tender  E — Erection  of 
power  house  and  reservoir.  Plans  and  specifications  may  be  seen  at 
the  office  of  Mac. Arthur  &  Murjihv,  engineers,  Bottomly  Block,  Saskatoon, 
Can. 


New  Industrial  Companies, 

THE  AUTO  LIGHTING  &  ELECTRIC  COMPANA’,  of  Indianapolis. 
Ind.,  has  been  inccrpoiated  by  G.  S.  Montfort,  C.  R.  Brown  and  F.  C. 
Parker.  The  company  jiroj'oses  to  manufacture  electrical  lamps  for 
vehicles.  .A  plant  will  be  established  in  Indianapolis,  Ind. 

THE  BAIRD  ELECTRIC  SCORE  HOARD  COMPANY,  of  Boston, 
Mass.,  has  been  incorporated  with  a  capital  stock  of  $100,000.  The 
directors  are:  George  E.  Baird,  president;  Roscoe  I'.  Potts,  163  Hemen- 
way  Street,  Boston,  Mass.,  treasurer,  and  Stuart  N.  l^ke. 

THE  CARTHAGE  ELECTRIC  COMPANY,  of  Carthage.  Ill.,  has  been 
granted  a  charter  with  a  capital  stock  of  $500  to  do  a  general  electrical 
manufacturing  business.  The  incorporators  are:  AA’illiam  Mathieseii, 
A'ictor  AA’.  Olff  and  H.  C.  Hall. 

THE  COPEMAN  ELECTRIC  STOVE  COMPANY,  of  Flint,  Mich., 
has  been  organized  with  a  capital  stock  of  $500,000  to  manufacture  a 
patent  electric  heater.  Samuel  H.  .Abbott  is  interested  in  the  company. 

THE  ELECTRIC  MOTOR  CAR  CO.AIPANY,  of  St.  I.,ouis.  Mo.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  Noble  H.  Davis. 
.Arthur  FL  Keller  and  .A.  B.  Davis. 

THE  FLEXIBLE  CONDUIT  CO.AIPANY,  of  Guelph,  Ont..  Can.,  has 
been  incorjiorated  with  a  capital  stock  of  $50,000  for  the  jiurpose  of  manu¬ 
facturing  and  dealing  in  textile  materials,  conduits,  cables  and  other  elec¬ 
trical  supjilies.  The  directors  are  ;  George  Edmund  Coutrice,  of  Ointon. 
Ont.;  James  Ernest  Carter  and  John  McPherson  Taylor,  of  Guelph. 

THE  GRANGER  ELECTRIC  &  MANUFACTURING  COMPANY,  of 
AN'arren,  Ind.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$50,000  to  manufacture  household  electrical  devices,  including  toasters, 
irons,  etc.  The  directors  are:  Francis  Granger.  R.  L.  Tobin  and  I'rank 
Canady. 

THE  GREENSBORO  CONSTRUCTION  COMPANY,  of  (.reensboro, 
N.  C.,  has  been  organized  by  John  J.  Dunnigan,  J.  .A.  .Armfield  and  J. 

M.  Hunt.  The  comjiany  proposes  to  construct  electric  jilant  and  water¬ 
works  systems,  etc. 

THE  MARUUETTE  COMPANY,  of  Jersey  City,  N.  J..  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $10,000  to  manufacture 
motors,  engines,  machines,  etc.  The  incorjiorators  are:  H.  S.  Mantz,  H. 
.A.  Black  and  John  R.  Turner,  all  of  Jersey  City,  N.  J. 

THE  SERA'ICE  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  has  been 
granted  a  charter  with  a  capital  stuck  of  $5,000  for  the  jiurpose  of  man¬ 
ufacturing  electrical  machinery.  The  incorporators  are:  Gerald  G.  Barry, 
Andrew  AA'.  Little  and  Lee  Cohn. 

THE  THOMPSON  ENGINE  STARTER  COMPANY,  of  New  York. 

N.  Y.,  has  been  granted  a  charter  with  a  capital  stock  of  $500,000  to 
manufacture  machinery,  etc.  The  incorporators  arc:  AV.  M.  Kingsley, 
G.  F.  Scott  and  F.  1.  Eldridge,  of  New  York.  N.  A'. 

THE  AA  ICKER  ELEC  TRIC  LINOTYPE  POT  COMPANY  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a 
cajiital  stock  of  $500,000.  The  incorjiorators  are:  F.  Hendrick.  J.  S. 
Lewis,  of  New  York,  and  H.  M.  AAMcker,  of  Brooklyn,  N.  Y. 

THE  AVOOnilOUSE  ELECTRIC  COMPANY,  of  Norfolk.  Va..  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $50,000  for  the  pur 
jiose  of  dealing  in  electrical  supplies  and  doing  a  general  electrical  busi¬ 
ness.  The  officers  are:  Jonathan  AA’oodhouse,  president;  John  S.  AA'ood- 
house,  vice-president,  and  H.  C.  AA’oodhouse,  secretary  and  treasurer,  all 
of  Norfolk,  A’a. 


New  Incorporations, 

PHOE.NI.X,  .ARIZ. — The  Salt  River  A’alley  Electric  Railway  Comjiany 
has  been  incorjKirated  with  a  capital  stock  of  $600,000  for  the  jiurpost  of 
building  an  electric  railway  60  miles  in  length  to  connect  Phoenix  and 
Peoria  and  intervening  towns.  The  officers  of  the  company  are:  F.  M 
AVinters,  president;  Jacob  Kleck,  vice-presi»lent;  C.  C.  Lewis,  secretary, 
and  J.  M.  Swetman,  treasurer. 

B.AKERSFIELD,  C.AL. — The  Bakersfield  Gas  &  Electric  Light  Com¬ 
pany  has  been  incorporated  with  a  fully-jiaid  cajiital  of  $100,000  by  H. 
.A.  Jastro,  11.  A.  Blodget  and  L.  C.  .AIc.Atee.  Head  offices  will  be  ev 
tablished  at  Los  .-Angeles. 
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WAKARUSA,  IND. — Articles  of  incorporation  have  been  filed  for  the 
Home  Electric  Company  with  a  capital  stock  of  $15,000  by  James  E.  Gall, 
Jacob  E.  Bollingbacher  and  Victor  II.  Schalliol,  The  company  proposes 
to  supply  electricity  for  light,  heat  and  motors  in  Wakarusa. 

HAZARD,  KY. — The  Hazard  Light  &  Water  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $25,000  by  Jesse  Morgan,  J.  B.  Hoge  and 
T.  S.  Ward. 

PORTLAND,  MAINE.— The  New  England  Power  Company  of  Maine 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $5,000,0000.  The 
incorporators  are:  C.  E.  Eaton,  T,  L.  Croteau,  Albert  F.  Jones,  A.  A. 
Richards  and  B.  M.  Maxwell,  of  Portland,  Maine. 

BOSTON,  MASS. — The  New  England  Water  Power  Company  nas  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Massachusetts 
with  a  capital  stock  of  $1,500,000.  The  incorporators  are:  Robert  H. 
Bresnahaw,  Norman  J.  MacGaffin  and  Harold  W.  Cairns.  The  company 
is  contemplating  a  hydroelectric  development  on  the  Deerfield  River. 

LACLEDE,  MO. — Articles  of  incorporation  have  been  filed  lor  the 
Laclede  Electric  Light  Company  with  a  capital  stock  of  $5,000  by  Z.  T. 
.Stanley,  E.  B.  Alten,  R.  L.  Wheeler  and  others. 

LEWISTON,  N.  Y. — The  Lewiston  &  Lake  Ontario  Shore  Power  Com- 
jiany  has  been  incorporated  with  a  capital  stock  of  $25,000.  The  in¬ 
corporators  are:  A.  Mackey,  of  Youngstown;  C.  H.  Tugwell,  of  Wilson, 

N.  Y.;  J.  B.  Scovell,  of  Lewiston,  N.  Y.,  and  H.  M.  Clark,  of  Niagara 
Falls,  N.  Y.  The  company  proposes  to  supply  electricity  tor  lamps  and 
motors  in  the  village  of  Lewiston  and  the  towns  of  Wilson,  Porter  and 
Newfanc.  franchise  has  already  been  granted  the  company  in  Lewiston. 

OKL.MIOMA  CITY,  OKLA. — A  charter  has  been  granted  to  the 
Oklahoma  City  &  Eastern  Railroad  Company  to  build  a  railway  to  he 
operated  by  steam  or  electricity,  from  Oklahoma  City  and  TIenryetta,  a 
distance  of  90  miles.  The  company  is  capitalized  at  $3,000,000.  Tlie  di¬ 
rectors  are:  J.  J.  Johnson,  Charles  Hoppes,  W.  J.  House,  F.  S.  Combes 
and  M.  L.  Spitler. 

HOOD  RIVER,  ORE. — The  Hood  River  Terminal  Company,  of  Port¬ 
land,  has  been  incorporated  by  W.  A.  Delashmutt,  A.  B.  Ireland  and  W. 
Chapman.  The  company  is  capitalized  at  $5,000  and  proposes  to  con¬ 
struct  either  a  steam,  gasoline  or  electric  railway  from  a  point  on  the 
Oregon- Washington  Railroad  &  Navigation  Company  line  in  Hood  River 
to  the  ste.amboat  landing,  Fa  tnile  east  of  the  city. 

DOUGLASSVTI.LE,  PA. — The  Manatawny  Railroad  Company  has 
been  incorporated  by  Milton  J.  Person,  of  Bethlehem,  Pa.,  president; 
lohn  Palmer,  Jr.,  of  Jersey  City,  N.  J.;  Stephen  Robinson,  Jr.,  of  .\u- 
dtibon,  N.  J.;  Lewis  F.  Huthmacher,  of  Bethlehem,  Pa.;  Charles  M. 
.Mien,  of  Bayonne,  N.  J.;  Daniel  J.  Driscoll,  of  Reading,  Pa.,  and 
Robert  L.  Runyon,  of  Allentown,  Pa.  The  company  is  capitalized  at 
$100,000  and  pro|)oses  to  build  an  electric  railway  between  Douglassville 
and  Spangville,  a  distance  of  8  miles. 

FRF'FIPORT,  P,\. — The  I'reeport  Electric  Power  Company  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000  to  supply  electricity  in 
Freeport.  The  incorporators  are:  F.  W.  Diven,  Jr.,  of  Ingram,  Pa.;  W. 
B.  Wallis,  of  Crafton,  Pa.,  and  W.  R.  Hamer,  of  Pittsburgh,  Pa. 

GETTYSBURG,  P.\. — The  Conewago  Township  Electric  Light,  Heat  & 
Power  Company  has  been  granted  a  charter  with  a  capital  stock  of  $5,000. 
The  company  proposes  to  supply  electricity  for  lamps  and  motors  in  sev¬ 
eral  places  in  Conewago  Township,  principal  among  which  are  Edgegrove 
;tnd  Mount  Rock.  The  incorporators  are:  Raymond  F.  Topper,  George  J. 
Benner  and  Stella  I.  Raffensberger.  Ellis  S.  Lewis,  of  York,  Pa.,  is 
treasurer.  The  main  office  of  the  company  is  located  at  Gettysburg,  Pa. 

II.NRRISBURG,  P.\. — Charters  have  been  granted  by  the  State  De¬ 
partment  to  the  following  companies:  East  Donegal  Township  Fllectric 
Light  Company;  the  F'ast  Hempfield  Township  Electric  Company;  the 
East  Lampeter  Township  Electric  Company;  the  Lancaster  Township 
F.Iectric  Company;  the  Manhein  Township  Electric  Company;  the  Manor 
Township  Electric  Company;  the  Mount  Joy  Township  Electric  Com- 
is'iny;  the  Mountville  F'lectric  Light  Company;  the  Penn  Township 
h'lectric  Light  Company;  the  Ra|)ho  Township  Electric  Light  Company; 
the  Warwick  Township  Electric  Company;  the  West  Lampeter  Township 
F.lcctric  Company;  the  West  Donegal  Township  Electric  Light  Company, 
and  the  West  Hempfield  Township  Electric  Company.  Each  company  is 
capitalized  at  $5,000  and  the  directors  are:  John  S.  Graybill,  Jr.,  of 
Lancaster,  Pa.,  treasurer;  W.  W.  Griest,  C.  Edgar  Titzell,  all  of 
l-ancaster.  Pa.  The  companies  will  do  business  in  the  districts  indicated 
by  the  names  they  bear.  The  headquarters  of  all  the  companies  will  be 
located  in  Lancaster. 

LEB.’XNON,  P.\. — The  Lebanon  &  Campbelltown  Street  Railway  Com¬ 
pany  has  been  granted  a  charter  with  a  capital  stock  of  $60,000  to  buihl 
an  electric  railway,  10  miles  in  length,  to  connect  Lebanon  and  Campbell¬ 
town,  via  South  Londonderry,  South  Annville  and  North  Cornwall.  M. 
S.  Hershey  is  president. 

MeSHERRYSTOWN,  P.\. — A  charter  has  been  granted  to  the  Mc- 
.Sherrystown  Electric  Light,  Heat  &  Power  Company  with  a  capital  stock 
of  $5,000.  The  company  proposes  to  supply  electricity  for  lamps  and 
motors  in  MeSherrystown,  for  which  a  franchise  has  already  been  ap¬ 
plied  for.  The  incorporators  are:  Raymond  F.  Topper,  George  J.  Benner 
and  Stella  I.  Raffensberger.  Ellis  S.  Lewis,  of  York,  Pa.,  is  treasurer. 
The  main  office  of  the  company  is  located  at  Gettysburg,  Pa. 

MOOSIC,  P.\. — The  Moosic  Electric  Company  has  been  incorixirated 
with  a  capital  stock  of  $5,000.  The  directors  are:  Duncan  T.  Camp¬ 


bell,  of  Scranton,  Pa.,  treasurer;  J.  G.  Osterhout,  and  Max  F.  Henkel- 
man,  all  of  Scranton,  Pa. 

NEW  OXFORD,  PA. — The  New  Oxford  Electric  Light,  Heat  &  Power 
Company  has  been  chartered  with  a  capital  stock  of  $5,000  by  Raymond 
F.  Topper,  George  J.  Brenner  and  Stella  1.  Raffensberger,  for  the  pur¬ 
pose  of  supplying  electricity  for  lamps  and  motors  in  New  Oxford.  The 
company  has  applied  for  a  charter  to  operate  in  this  town.  The  main 
office  of  the  company  is  located  at  Gettysburg,  Pa.  Ellis  S.  Lewis  of 
York,  Pa.,  is  treasurer. 

PITTSTON,  PA. — The  Piedmont  Electric  Company  has  been  granted 
a  charter  with  a  capital  stock  of  $5,000.  The  directors  are:  J.  A. 
McMillan,  of  West  Pittston,  treasurer;  W.  £.  Tompkins,  and  Lewis 
.tones,  all  of  West  Pittston,  Pa. 

PLYMOUTH,  PA. — A  charter  has  been  granted  to  the  Consumers’ 
Light  Company  with  a  capital  stock  of  $5,000.  The  directors  are: 
Thomas  J.  Conelly,  of  Wilkes-Barre,  Pa.,  treasurer;  John  F.  Mc- 
Groaty,  of  Edwardsville,  Pa.,  and  Charles  M.  Powman,  of  Wilkes- 
Barre,  Pa. 

SCRANTON,  PA. — The  Taylor  Eleetric  Company  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000.  The  directors  are;  Duncan  T. 
Campbell,  of  Scranton,  Pa.,  treasurer;  J.  G.  Osterhout  and  Max  F. 
Kenkelman,  all  of  Scranton,  Pa. 

SOUTH  BETHLEHEM,  PA.— The  South  Bethlehem  Light,  Heat  & 
Fuel  Company  has  been  incorporated  with  a  capital  stock  of  $5,000. 

The  directors  are:  Henry  T.  Duke,  510  North  Thirty-ninth  Street, 

Philadelphia,  Pa.,  treasurer;  C.  Jess  Young,  of  Philadelphia,  Pa.,  and 
Elmer  S.  Myers,  of  Wilmington.  Del. 

SOUTH  BETHLEHEM,  PA.— The  Moravia  Electric  Light,  Heat  & 
Power  Company  has  been  incorporated  with  a  capital  stock  of  $5,000. 
The  directors  are;  H.  M.  Ueberroth,  of  South  Bethlehem,  Pa.,  treas¬ 
urer;  A.  C.  Graham,  P.  F.  Enright,  James  M.  Degnan,  C.  A.  Buck  and 
Charles  11.  Green,  all  of  South  Bethlehem,  Pa. 

SOUTH  BETHLEHEM,  P.\. — .\rticles  of  incorporation  have  been 
lilcd  for  the  Fountain  Hill  Electric  Light,  Heat  &  Power  Company. 

The  company  is  capitalized  at  $5,000  and  the  directors  are:  11.  .M. 

Ueberroth,  of  South  Bethlehem,  Pa.,  treasurer;  A.  C.  Graham,  P.  F. 
luiright,  James  M.  Degnan,  C.  A.  Buck  and  Charles  IL  Green,  all  of 
South  Bethlehem,  Pa. 

SPRINGFIELD,  S.  C. — Articles  of  incorporation  nave  been  filed  for 
the  Springfield  Light  &  Power  Company  with  a  capital  stock  of  $20,000. 
The  company  proposes  to  build  a  plant  on  Dean  Swamp  Creek,  2  54  miles 
out  of  the  city.  About  100  hp  will  be  developed.  John  B.  McB.  Deane 
is  president  of  the  company;  Michael  Chattin,  vice-president,  and  J.  B. 
Smith,  secretary  and  treasurer. 

SOUTH  PITTSBURG,  TENN. — The  South  Pittsburg  Light  Company 
has  been  granted  a  charter  with  a  capital  stock  of  $10,000.  The  incor 
porators  are:  W.  C.  Houston,  A.  L.  Kelly,  Charles  Houston,  J.  A.  Price 
and  J.  B.  Phillips. 

.XUSTIN,  TE.X. — The  South  Austin  Street  Railway  Company  has  been 
granted  a  charter  with  a  capital  stock  of  $25,000,  to  operate  an  electric 
railway  in  South  .Xustin.  The  directors  arc:  J.  H.  Green,  F'.  H.  Faust, 
T.  M.  West  and  C.  V.  Birkhead,  of  San  .Xntonio,  Tex.,  and  E.  B.  Birk 
head,  of  Dallas,  Tex. 

SPOK.XNE,  W.-\SH. — .\rticles  of  incorporation  have  been  liled  for 
the  International  Power  Manufacturing  Company  by  W.  S.  Yearsley 
and  Martin  H.  Gerry,  Jr.  The  company  proposes  to  construct  a  dam 
across  the  Spokane  River  at  the  site  of  the  new  paper  mill  at  Millwood. 

CASCADE,  W.  \’A. — The  Preston  County  Development  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000,  by  Everhart  Bierer, 
of  Morgantown,  W.  Va.;  C.  C.  Clear  and  A.  W.  Hawley,  of  Masontown, 
W.  Va. ;  Roy  Clear  and  D.  B.  Davis,  of  Cascade,  W.  Va.  It  is  under 
stood  that  the  company  proposes  to  develop  the  water  power  of  the 
Cheat  River  on  the  Rig  Sandy  River  along  the  hanks  of  the  river  owned 
by  the  Preston  County  Coke  Company,  to  generate  electricity  for  trans 
mission  to  Masontown,  Kingwood  and  Morgantown. 

CHILLIW.XCK,  B.  C.,  C.XN. —  The  Chilliwack  Tramway  Company  has 
been  incorporated  to  build  an  electric  railway  within  the  municipal 
limits  of  Chilliwack. 


Personal. 


.\fR.  If.  If.  REESE,  formerly  of  the  Corn  Products  Refining  Com 
pany,  has  recently  taken  charge  of  the  power  plant  economy  department 
of  the  W.  H.  Zimmerman  Company,  engineers  and  constructors,  Chicago 
MR.  If.  GODFREY  BOYD  has  been  retained  as  consulting  engineer 
by  the  Haskins  Glass  Company,  Wheeling,  W.  Va.,  which  he  will  advise 
in  the  development  of  a  full  line  of  indirect  and  semi-indirect  lighting 
units. 

MR.  D.  C.  B.4RNES,  superintendent  of  the  Pawiucket,  (R.  I.)  Electric 
Company,  has  been  appointed  manager  of  the  Everett  Railway,  Light  & 
Water  Company  and  the  Seattle-Everett  Traction  Company,  Everett, 
Wash. 

MR.  WILLIAM  MARCOXI  is  spending  the  present  week  at  St.  Johns, 
N.  F.,  conducting  experiments  with  the  object  of  ascertaining  the  ad¬ 
visability  of  installing  a  more  powerful  station  on  the  spot  where  his 
first  wireless  telegraph  tests  were  made. 
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MR.  H’.  R.  MADDOX  has  been  appointed  superintendent  of  the  new 
municipal  central  station  of  Terre  Haute,  Ind.  Mr.  Maddox  had  been 
with  the  Terre  Haute,  Indianapolis  &  Eastern  Traction  Company  since 
his  graduation  from  Rose  Polytechnic  Institute  in  1909. 

MR.  FRANK  H.  McCORMlCK  has  resigned  as  private  secretary  of 
General  Manager  J.  E.  Davidson  of  the  Pacific  Power  &  Light  Company, 
Portland,  Ore.,  to  take  up  the  duties  of  local  manager  of  the  Pacific 
Power  &  Light  Company’s  property  at  Pomeroy,  Wash.  Mr.  P.  N. 
Berens,  who  has  resigned  at  Pomeroy,  will  take  up  new  duties  in  the 
power  production  department. 

MR.  F.  H.  FR.iDICK,  of  Toledo,  recently  engaged  by  the  City 
Council  Hs  consulting  engineer  in  the  remodeling  and  improving  of  the 
city  water-works  and  electric-lighting  systems,  has  recommended  the  con¬ 
struction  of  spurs  from  the  railroads  entering  the  city  to  the  power 
house,  the  installation  of  a  three-phase  electric  system  and  the  substi¬ 
tution  of  steam  for  gas  and  oil  engines  for  motive  power. 

MR.  S.  W.  CHENEY,  a  member  of  the  engineering  staff  of  the  Rail 
road  Commission  of  Wisconsin,  has  been  appointed  inspector  in  charge 
of  the  Milwaukee  district.  This  district  was  recently  established  by  the 
commission  and  includes  all  the  public  utilities  within  the  city  of  Md- 
waukee  and  immediate  suburbs.  Mr.  Cheney  is  a  graduate  of  the  I'ni- 
versity  of  Wisconsin  and  has  for  several  years  been  engaged  in  gas  and 
electric  central-station  work. 

MR.  T.  C.  M.4RTIN ,  secretary  of  the  National  Electric  Light  .Asso¬ 
ciation,  goes  to  the  Pacific  Coast  the  coming  week  to  make  preliminary 
arrangements  at  Seattle  for  the  convention  of  1912.  He  will  also  attend 
the  convention  at  Spokane  of  the  Northwest  Electric  .Association,  which 
is  proposing  to  affiliate,  and  while  on  his  trip  will  address  the  company 
sections  at  Vancouver  and  Milwaukee,  returning  in  time  for  the  con¬ 
vention  of  the  New  England  section  in  the  White  Mountains  at  tlie  end 
of  the  month. 

MR.  E.  C.  NOE,  who  has  been  general  manager  of  the  Northwestern 
Elevated  Railroad  Company,  of  Chicago,  and  general  superintendent  of 
the  Chicago  &  Oak  Park  Elevated  Railroad  Company,  has  been  made 
general  manager  of  the  Metropolitan  West  Side  Elevated  Railway  Com¬ 
pany  and  the  South  Side  Elevated  Railroad  Company  also,  his  authority 
covering  all  of  the  elevated  railways  of  Chicago,  now  combined  under 
the  ownership  and  control  of  the  Chicago  Elevated  Railways.  Mr.  Noe 
was  for  several  years  connected  with  the  old  Thomson-Houston  Electric 
Company  and  the  General  Electric  Company  in  Chicago. 


Trade  Publications. 


COMPOUND  CORLISS  ENGINES.— Bulletin  No.  1512  issued  by  the 
.Allis-Chalmers  Company,  Milwaukee,  Wis.,  describes  the  company’s  vari¬ 
ous  types  of  compound  Corliss  engines  for  all  classes  of  service.  The 
engines  are  built  in  sizes  up  to  10,000  hp  and  over. 


MOTOR-GENER.ATOR  SETS. — An  attractive  publication  recently 
isued  by  the  General  Electric  Company  on  the  subject  of  motor-gen¬ 
erator  sets  (Bulletin  No.  4849)  contains  brief  descriptions  of  generator 
sets  of  different  styles  and  sizes.  These  sets  are  made  up  of  various 
combinations  of  alternating  and  direct-current  generators  and  motors, 
and  range  in  capacity  from  95  kw  to  over  7000  kw. 

ILLUMINATING  GLASSWARE. — A  100-page  catalog  issued  by 
the  Fostoria  Glass  Specialty  Company  entitled  “Illuminating  Glassware” 
lists  and  illustrates  by  means  of  half-tone  cuts  more  than  1500  different 
styles  of  clear,  cut  and  etched  globes,  shades  and  reflectors  for  electric 
and  gas  lamps,  being,  in  fact,  a  reference  work  on  the  numerous  schools 
of  design  exemplified  in  modern  decorated  illuminating  glassware.  The 
book  itself  is  most  attractively  put  together,  and  in  spite  of  its  scope  is 
not  at  all  unwieldy. 


CONVENIENT  DECIMAL  EQUIVALENTS.— nie  Electrical  .Manu 
facturers’  Equipment  Company,  of  310  South  Desplaines  Street,  Chicago, 
issues  a  little  vest-pocket  reference  book  containing  a  conveniently  ar¬ 
ranged  table  for  finding  the  decimal  equivalents  of  halves,  quarters, 
eighths,  sixteenths,  thirty-seconds  and  sixty-fourths  of  an  inch,  as  well  as 
the  decimal  equivalents  of  drams,  ounces  and  pounds.  The  table,  which 
is  copyrighted  by  Mr.  F.  B.  Segur,  also  contains  a  brief  account  of  the 
Segur  hairpin-loop  armature  coil  winding  machine,  designed  for  the 
use  of  manufacturers  of  generators  and  motors. 


LOCOMOTIVE  CRANES. — The  Browning  Engineering  Company, 
('leveland,  Ohio,  has  issued  an  attractive  illustrated  booklet  on  its  loco¬ 
motive  cranes.  By  this  is  meant  a  traveling  crane  operating  usually, 
but  not  always,  upon  a  railroad  track  and  having  the  function  of  hauling 
and  rotating  in  a  full  circle,  traveling  along  the  track  or  roadway,  haul¬ 
ing  cars  or  trucks  and  varying  the  boom  or  jib  radius.  This  makes  the 
crane  applicable  to  almost  every  line  of  industry  for  handling  heavy  or 
bulky  materials.  A  few  of  the  more  important  details  of  construction  are 
illustrated  and  described  briefly,  as  well  as  some  of  the  many  uses  for 
which  the  cranes  and  various  attachments  are  adapted. 


ELECTRIC  LOCOMOTIVES  FOR  SWITCHING  AND  LIGHT 
FREIGHT  SERVCE. — Bulletin  No.  4867,  issued  by  the  General  Electric 
Company,  describes  and  illustrates  electric  locomotives  for  switching  and 
light  freight  service,  varying  in  weight  from  22  to  35  tons,  according  to  the 
service  requirements  and  type  of  electrical  equipment  employed.  The  elec¬ 
trical  equipment  of  these  locomotives  is  of  medium  capacity,  arranged  for 


slow  speeds,  and  it  is  essential  that  the  design  be  as  simple  as  possible 
and  that  all  parts  should  be  readily  accessible.  In  general,  the  equipment 
comprises  four  50-hp  motors  and  Sprague-General  Electric  Type  M  control. 
Where  two  locomotives  are  operated  together  multiple-unit  couplings 
are  supplied. 

AUTOMATIC  STOKER  FURNACES.— The  Model  Stoker  Company, 
Dayton,  Ohio,  has  issued  a  bulletin  describing  its  automatic  smokeless 
furnace,  including  not  only  grates  and  suitable  fronts,  but  also  double 
coal  magazines,  one  on  each  side,  stoking  and  cleaning  mechanism  and 
an  engine  with  connections  for  operating  all  the  working  parts.  The 
grates  are  arranged  in  pairs  and  inclined  from  the  sides  to  the  central 
licarcr,  one  of  each  pair  on  each  side  being  stationary  and  the  other 
movable.  The  latter  are  hinged  to  the  stationary  grates  by  a  pin  lug. 
which  fits  into  a  hole  at  the  upper  end  of  the  grate,  the  lower  end  of  the 
movable  grate  being  held  to  place  and  rocked  by  a  bar.  The  furnace 
can  be  adapted  to  any  of  the  regular  types  of  boilers,  and  handles  and 
burns  soft  coal. 

HYDROELECTRIC  AND  IRRIGATION  PLANT.— The  Priest  Rapids 
development  of  the  American  Light  &  Power  Company,  Hanford,  Wash., 
is  a  good  example  of  a  highly  economical  and  efficient  method  of  utiliz¬ 
ing  low-head  water-power  which  is  subject  to  extreme  variations  in  head 
resulting  from  flood  conditions.  It  is  also  an  example  of  modern  en 
gincering  practice  in  irrigation  work  where  the  head  is  insufficient  or 
I  be  topography  makes  it  impossible  to  deliver  water  to  the  surrounding 
country  by  gravity.  The  station  is  designed  for  an  ultimate  development 
of  9800  ho  from  a  minimum  head  of  18  ft.,  although  a  total  of  about 
'*0,000  lip  is  available  from  the  Columbia  River  at  this  point.  The  present 
station  is  designed  for  a  normal  rating  of  2600  hp  and  the  electricity  is 
transmitted  and  drives  apparatus  in  pumping  stations  located  at  other 
points  of  the  river,  thus  taking  water  from  the  river  and  elevating  it  to 
high-level  irrigating  ditches.  A  complete  description  of  this  interesting 
installation  is  contained  in  Bulletin  No.  1623  issued  by  the  Allis-Chalmers 
Company,  Milwaukee,  Wis. 

CIRCUIT-BRE.AKERS. — ^The  General  Electric  Company  has  just  issued 
seven  bulletins  (Nos.  4837  to  4843  inclusive)  illustrating  and  describing  in 
detail  all  of  the  circuit-breakers  manufactured  by  that  company.  Bulletin 
No.  4837  contains  a  general  description  of  the  applications  of  circuit- 
breakers,  and  also  notes  and  diagrams  descriptive  of  standard  practice  in 
the  use  of  carbon-break  circuit-breakers  for  various  requirements.  Speci¬ 
fications  are  suggested  for  the  use  of  engineers,  architects,  and  others 
wishing  to  secure  uniformity  in  quality  of  apparatus,  and  illustrations  are 
given  of  typical  installations  of  circuit-breakers  on  modern  switchboards. 
Bulletin  No.  4838  is  devoted  to  circuit-breakers  of  large  capacity  for  severe 
service,  used  in  railway,  motor  and  lighting  installations,  while  Bulletin 
No.  4839  deals  with  intermediate  capacities  for  any  service  used  in  light¬ 
ing,  motor  and  railway  installations.  Bulletin  No.  4840  is  devoted  to  cir¬ 
cuit-breakers  that  are  sjiecially  adapted  to  motor-driven  tool  applications, 
for  use  in  mills,  machine  shops,  factories,  foundries  and  office  buildings, 
ami  for  general  motor  work,  automobile-charging  outfits,  storage  batteries, 
rectifier  sets,  etc.  Bulletin  No.  4841  describes  circuit-breakers  for  small 
capacity  motor,  lighting  and  heating  circuits.  Bulletin  No.  4842  refers  to 
remote-control  circuit-breakers  for  use  in  railway,  lighting  and  power  in¬ 
stallations,  especially  in  those  cases  where  economy  of  space,  ease  of  opera¬ 
tion  and  distant  control  are  deciding  factors.  Bulletin  No.  4843  describes 
magnetic  blowout  circuit-breakers  for  railway  and  power  service,  and  for 
use  especially  where  the  arc  must  be  confined. 


BUSINESS  NOTES. 


THE  HASKINS  GLASS  COMPANY,  Wheeling,  W.  Va.,  will  develop 
a  full  line  of  indirect  and  semi-indirect  lighting  units,  and  with  that  end 
in  view  the  company  has  retained  as  consulting  engineer  Mr.  W.  Godfrey 
Boyd. 

THE  ST.  JOHN  CORPOR.ATION,  180  Broadway,  New  York,  ami 
the  Mohawk  Electric  Company,  .Albany,  N.  Y.,  have  consolidated  and 
are  now  under  the  same  management  with  two  departments — sales  de 
partment  and  manufacturing  department. 

THE  CROCKER-WHEELER  COMPANY,  Ampere,  N.  J.,  announces 
the  resignation  of  Mr.  Gano  Dunn,  adding  that  for  a  great  many  years 
he  filled  the  position  of  chief  engineer  and  first  vice-president  in  the 
Crocker-Wheeler  Company  with  conspicuous  ability  and  that  he  leaves 
with  the  very  best  wishes  of  the  company  and  his  many  friends  and  asso¬ 
ciates  in  it  for  his  future  success. 

NICHOLSON  ARC  RINGS. — The  Locke  Insulator  Company,  Victor, 
N.  Y.,  has  taken  over  the  exclusive  handling  of  the  Nicholson  arcing 
rings  for  high-tension  transmission  lines.  These  rings  are  already  in 
service  on  the  lines  of  the  Niagara,  l.ockport  &  Ontario  Power  Company, 
Chicago  Sanitary  District,  Syracuse  Rapid  Transit  and  several  other 
smaller  installations,  and  their  efficiency  has  been  abundantly  proven. 

ENAMELED  WIRE. — Alfred  F.  Moore,  Philadelphia,  has  recently 
notified  the  trade  that  he  is  prepared  to  furnish  enameled  magnet  wire, 
either  plain  or  insulated,  with  silk  or  cotton,  as  desired.  .A  complete 
stock  is  carried  at  the  factory  in  Philadelphia  and  a  supplementary  stock 
at  Cleveland  for  the  Middle  West  trade.  All  of  the  bare  wire  used  for 
enameling  is  specially  drawn  and  has  to  pass  a  rigid  examination  before 
it  is  available  for  use,  being  subjected  to  physical  and  electrical  tests 
that  insure  a  uniformly  high  standard  of  quality  throughout. 
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IMTKI)  STATKS  I’.XTKXTS  ISSUKD  AUG.  29,  1911. 

I  I’repared  by  Robert  Starr  .Mlyti,  16  Kxchange  Place,  New  York.] 

1,(101,627.  ART  OF  COOKING;  A.  C.  Dunham,  Hartford,  Conn.  .\i)|>. 
filed  .Xpril  14,  1911.  .\n  insulated  cooking  chamber  is  continuously 

heated  by  a  continuous  flow  of  low-voltage  current  through  a  re¬ 
sistance  of  small  capacity. 

1,001.6.10.  FII.AMKNT  M(.)UNTING;  F'.  S.  Gardner,  .Xoiuackanor.ck. 
N.  J.  .\pp.  filed  Nov.  17.  1910.  .\  group  of  spaced  carriers  each 


1,001.710. — System  of  Flectrical  Distribution. 

having  a  filament  arranged  in  a  plurality  of  sections  of  dilTereni 
lengths.  Particularly  for  car-lighting  with  tantalum,  tungsten,  etc. 

1,001,636.  TROLLEY;  C.  .\.  (iouty,  Springfield,  III.  -Xpp  filed  June  23. 
1910.  Lubricating  washers;  spring-pressed  wheel;  yieldingly  sup¬ 
ported  shaft. 

1.001,637.  ELECTRIC.XL  0\'EN;  11.  Gray,  .\ccrington,  Eng.  App. 
filed  .April  20,  1911.  Passages  for  circulation  of  the  heated  air. 

1.001.643.  DYNAMO  ELECTRIC  MACHINE;  F.  H.  Howell.  Schenec 
lady,  N.  Y.  -App.  filetl  Dec.  30.  1909.  A  ventilating  tul)e  is  embed¬ 
ded  in  the  winding  of  the  field  coil. 

1.001.647.  SPEED  REGULATOR  FOR  ELECTRK  MOTORS:  J. 
T.  Kalweit  and  VV.  II.  Gaulkc,  Milwaukee,  \Vis.  .\pp.  filed  Oct.  20 
1910.  .\n  electromagnet  holds  the  contact  arm  in  any  position  by 

means  of  a  slide. 

1.001.654.  .\PPARATi:s  FOR  HEATING  WATER  liY  ELECTRICITY; 
C.  Kratt,  Glasgow,  Scotland.  App.  filed  Oct.  10.  1910.  Water  is 
passe<l  through  glass  tubes  containing  particles  of  carbon  through 
which  an  electric  current  flows. 

1,001.685.  TELEPHONE;  .\.  G.  Remhilt.  Philadelphia,  Pa.  .Vpp.  fileil 
Sept.  7.  1910.  The  receiver  is  movably  mounted  on  the  mouthpiece 
ol  the  transmitter  and  is  ailjustahle  to  either  ear.  The  line  is  auto¬ 
matically  connected  and  disconnected  when  the  receiver  is  moved 
into  position  fur  use. 

1.001.694.  FUSE  PLUG.  H.  R.  Sargent,  .Schenectady,  N.  Y.  -\pp. 
filed  Jan.  8.  1910.  A  cup-shatied  base  carries  the  fusible  element  and 
terminals  and  has  ventilating  passages  and  grooves. 

1.001.709.  VAPOR  ELECTRIC  APPARATUS;  E.  Thomson,  Swamp 
scott.  Mass.  App.  filed  March  14.  1904.  .\n  insulating  tube  con¬ 
tains  a  small  thread  of  mercury  beneath  the  surface  of  the  electrode 
and  is  vaporized  for  starting  the  lamp. 

1.(M>L710.  system  of  electrical  DISTRIHUTION;  E.  Thomson. 
Swampscott.  Mass.  App.  filed  March  11.  1905.  Mercury-vapor 
lamps  are  connected  in  parallel  to  start,  and  then  changed  over  to 
series. 

1.001,711.  SYSTEM  ()|'  VOLTAt.E  REGULATION;  A.  A.  Tirrill. 
.Schenectady,  N.  A'.  -App.  filed  Jan.  4.  1909.  \  booster  generator  i'- 

in  series  with  the  exciter  for  a  main  generator,  and  the  fields  of  the 
exciter  and  booster  are  simultaneously  varied  by  a  voltage  regulator. 

1.001.716.  OIL  SWITl'H;  J.  M.  Wallace.  Newbold-Upon-.Avon.  Eng. 
.\pp.  filed  Nov.  2.  1906.  I  Iand-o|>erated  panel  tyi)e  with  means  for 
preventing  twisting  or  bending  of  the  leads. 

1.001,723.  TELEPHONE  SYSTF'.M ;  C.  S,  Winston,  Chicago,  III.  -\p|>. 
filed  Nov.  22,  1907.  Central-oftice  signaling  apparatus  ancl  circuits 
for  three-wire  central  energy  ty|>e. 

1.001.737.  CURRENT  LIMITING  DE\  R  E;  M.  G.  Diaz  and  .\.  .\ 
y  riresillon,  Madrid,  Spain.  Ap|>.  filed  .\ug.  22.  1908.  .\  thermostatic 

device  to  prevent  the  use  of  more  current  than  that  for  which  con 
tract  has  l>een  mad«'. 

I.001./42.  ELECTRIC  TRAIN  SIGNAL;  E.  F.  Von  Dre.len.  New 
York.  N.  A'.  -App.  filed  .A\i,g.  16,  1910.  The  closing  of  the  car 
doors  by  the  guards  signals  the  motorman. 

1,001.758.  INCURATOR  TEMPERATURE  REGl  L.ATtAR ;  I.  p,. 
Havourd,  Elkhart,  Ind.  .App.  filed  Sept.  16.  1909.  .\  damper  ainl 

lamp-wick  regulator  is  moved  by  a  motor  controlled  bv  a  thermostat. 

1.001.765.  MOTOR-STAR!  ING  DEA  ICE  FOR  POLYPH  ASE  CIR 
CUITS;  AA’.  O.  I  urn.  Schenectady,  N.  A'.  .App.  file<l  July  24,  1908 
.A  relay  in  e.ach  phase  controls  an  elei'tromagnetic  switch  in  another 
phase  to  o|>en  the  circuit  of  one  phase  in  case  of  failure  of  another. 

1.001.796.  SELF  ADJUSTATILE  CONTAf'T  MAKER  FOR  ELECTRIC 
SAATTCHES;  F.  AA'.  A’oung.  Everett,  Mass.  .A|)p.  filed  Dec.  26.  1905. 
.A  yielding  support  to  insure  (lerfect  seating  of  the  bridge  contact 
iti>on  the  blocks  in  a  circuit-breaker  type. 


1,(.01,808.  attachment  PLUG;  D.  E.  Bown,  Pittsburgh.  Pa.  App. 
filed  .April  6,  1911.  F'or  incandescent-lamp  sockets.  The  side  ter¬ 
minals  may  be  attached  or  detached  through  the  side  of  the  casing. 

i.OOl.876.  ELECTROLYTIC  CELL;  P.  McDorman,  Dayton,  Ohio.  .App. 
filed  Dec.  29,  1910.  F'or  decomposing  a  salt  solution  to  form  bleach¬ 
ing  liquid.  Baffles  to  jjrevent  loss  of  current  passing  through  the 
liquid  around  the  electrodes. 

1.001.828.  ELECTRIC  SIGNAL  FOR  RAH.AVAYS;  T.  J.  Einpfield,  Des 
Moines,  la.  App.  filed  Oct.  8,  1910.  Block  system  with  auto¬ 

matically  car-operated  unlocking  devices  and  auxiliary  hand-operatetl 
devices. 

1.001.864.  FASTENING  FOR  ELECTRICAL  CONDUCTORS;  R.  11. 
Klauder,  Philadelphia,  Pa.  -App.  filed  Dec.  15.  1910.  Spring  jaws 
interlocked  for  holding  the  ends  of  wires  of  different  sizes. 

1.001,888.  ELECTRIC-AVELDING  MACHINE;  A.  F.  Reitzel,  Charles¬ 
town,  R.  I.  .App.  filed  Dec.  24,  1908.  .A  templet  for  the  work  is 
mounted  upon,  but  insulated  from,  a  current-bearing  pressure  block. 
F'or  making  two  or  more  welds  at  the  same  time. 

1.001,915.  FILFX'TRIC  F'URN.ACFl;  J.  A'ngstrdm,  Falun,  Sweden.  .App. 
filed  March  15,  1910.  .A  crucible  forms  the  melting  chamber  and 
the  material  is  fed  down  from  a  stack.  .A  space  between  is  filled 
with  the  material  and  forms  a  substitute  for  the  usual  vault. 

1.001.948.  COMBINED  COVER  AND  SOCKET-PIECE;  J.  Hamilton, 
Jamaica  Plain,  Mass.  -App.  filed  Dec.  16,  1907.  The  cover  has  cir¬ 
cuit  terminals  and  is  made  of  insulating  material  to  fit  a  metal  junc¬ 
tion  box. 

1.001.959.  TELEPHONE  SEI.FXTIVE-SIGNALING  RINGER;  H.  L. 
Johnson.  Topeka,  Kan.  -App.  filed  March  3,  1908.  F'or  use  with 
combined  direct -current  :.nd  alternating-current  system  of  calling. 
Has  an  auxiliary  magnet  to  increase  the  power  and  the  volume  of 
sound. 

1,001.967.  G  AS  BURNF'R;  11.  Lyon.  Gloucester  City,  N.  J.  .App.  filed 
Oct.  7.  1910.  F'lectric  ignition  for  an  inverted  Welshach. 

1.001.975.  APPAR  ATUS  FOR  PRODI’CING  ELECTRIC  OSCILL.A 
TIONS;  J.  .Alurgas.  AVilkes-Barre,  Pa.  App.  filed  .Atiril  12.  1910. 
.A  member  (having  fans)  rotates  between  two  electrodes  and  forms 
therewith  the  spark-gap. 

1002.036.  ELECTRICAL  SOUND-PRODUCING  DEVICE;  E.  E. 
Clement,  Washington,  D.  C.  -App.  filed  -Aug.  11,  1905.  Two  electro¬ 
magnets  induce  different  vibrations  (as  in  an  organ  pipe)  so  as  to 
vary  the  tone. 

1.002.049.  SICN.M.ING  BY  ELE(  TROMAti.NETlC  WAVES;  R.  A. 

F'essenden,  F't.  Monroe,  A'a.  App.  filed  Aug.  8,  1903.  Two  circuits 
having  suitable  electric  constants  are  arranged  to  neutralize  the  effect 
on  the  receiver  of  disturbing  influences. 

1.002.050.  RECF'IA'FHI  F'OR  SIGN.Al.ING;  R.  .A.  Fessenden,  AA'ashing- 
toii,  D.  C.  .App.  filed  .April  11,  1904.  (!ne  member  is  yieldingly  held 
against  a  revolving  disk  so  as  continuously  to  change  the  point  of 
contact. 

1.002.051.  SIGNALING  BY  ELF;CTR()M.AGNF:TIC  W.AVES;  R.  A. 

Fessenden,  AA'ashington,  1).  C.  ,App.  filed  F'eb.  8,  1907.  An  Insu- 
lateil  ferroconcrete  antenna  support  and  an  antenna  arranged  so 
that  part  of  it  shields  the  support  from  the  electromagnetic  waves. 

1.002.052.  ELECTRICAL  SIGNALING;  R.  A.  Fessenden,  Brant  Rock. 
.Alas.s.  .App.  filed  Dec.  23,  1907.  .A  telephone  transmitter  has  a  self- 
responsive  good  contact  of  different  materials.  The  impulses  to  be 
transmitted  cause  variation  in  the  pressure  of  contact. 

1.002,061.  DROPCORD  CAP  FOR  ELECTRIC-CONDUIT  OUTLET 
BOXF^S;  C.  S.  Homsher.  Denver,  Col.  .Apj).  filed  Sept.  8,  1910.  F'or 
connection  without  soldering.  .A  porcelain  block  has  a  neck  which 
projects  inside  the  casing. 

1,002.069.  PROTECTIA  E  DEVICE;  A.  B.  Marvin,  Jr.,  Schenectady,  N. 
\.  -App.  filed  F'eb.  15,  1907.  .\  selective  device  readily  transmitting 

high  potential  and  high  frequency,  but  opposing  lower  potential  and 
lower  frequency.  .A  jilurality  of  aluminum  electrodes  with  convex 
surfaces  approaching  each  other  but  separated  by  sodium  nitrate. 

1,002,087,  R.AILAV.AY  SIGNAL;  R.  Skalicky  and  F.  Mikulka,  Vienna. 


1.002,051. — Signaling  by  Fdectromagnetic  Waves. 

Austria-Hungary.  -App.  filed  May  31,  1911.  Fllectromagnetically  op¬ 
erated  device  for  preventing  “line  free”  signals  while  a  train  is  in  the 
danger  zone. 

1.002.141.  DFITER.MINING  THE  POSITION  OF  VESSELS;  R.  F. 
F'essenden,  Washington,  1).  C.  -App.  filed  Dec.  4,  1904.  A  •“wireless” 
system  consisting  of  a  series  of  fixed  stations  having  means  for  send¬ 
ing  out  signals  of  predetermined  intensity.  .■A  receiving  device  on 
the  vessel  and  means  for  comparing  the  signals  received  with  a 
standard  signal  produced  on  the  vessel. 

1.002,181.  SIGN.Al.ING  SA'STF2M ;  H.  O.  Rugh,  Sandwich.  111.  .App. 
filed  June  23,  1908.  Division  from  the  application  of  Patent  No. 
927,602.  .A  selector  system  for  railway  telegraphy. 


